METHOD FOR DETECTI NG NUCLEI C ACI D TECHNI CAL FI ELD [ 0001] The
present invention relates to a nethod for detecting a nucleic acid
using a DNA mcroarray, etc. Specifically, the present invention
relates to: a nmethod for specifically detecting a nucleic acid by
means of the on-chip PCR reaction utilizing a gel-held type DNA
mcroarray utilizing the nolecular sieving effect of the spot gel;
and the |ike. BACKGROQM@ﬁﬁgbﬁQﬁQgETECTD«iN@dﬂgij@ﬂparray is a
tool for performng a hybridization reaction a sanpl e nucleic
acid using an i mmobilized DNA as a probe. Recently, practical
use of such a DNA microarray for detection of a specific nucleotide
sequence in a nucleic acid as aTEPENITRN, F@Es Peen being pronoted in
the fields of search of disease-associated genes, clinical diagnosis,
etc. DNA m croarrays, for exanple, a DNA microarray in which
probes aﬂQOQHquentlally synt hesi zed on a two-di nensional surface
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Since the amount of a target nucleic acid existing in a specimen is usually
extremely small, in a conventional method for using a DNA microarray, it is required to
amplify a target nucleic acid by means of the T7 amplification method, the PCR method
or the like in advance. Further, there is a case where a hybridization reaction must be
performed overnight. Therefore, it was thought that processes from reaction to
detection must be more simplified.
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[ 0007] However, these techniques still have several problens.
Particularly, as typical problens of PCR reaction on a DNA m croarray
in which a nucleic acid is inmmobilized on a substrate, the follow ng
points 1) to 3) are nentioned: 1) an immobilized prinmer is dropped
off at the tine of a heat cycle (at the time of PCR reaction); 2)
when perform ng PCR reaction on the surface of a substrate, the
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reaction by extension of an individual base in the gel pad on the DNA microarray (see
Non-Patent Document 5).
In the case of a gel-used DNA microarray (see Patent Documents 3-5), the
amount of a probe which can be immobilized on one section is larger compared to a
DNA microarray in which a probe is immobilized on a two-dimensional surface.
Therefore, it can be said that it is a DNA microarray having an excellent hybridization
efficiency (the ratio of the nucleic acid bound to the probe to the nucleic acid subjected
to hybridization).
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purified in advance nay be subjected to hybridization to the probe on
the DNA microarray, but in the case of performng a PCR reaction on
the DNA m croarray, an unexpected reaction may occur in a liquid
phase in which the array is actually inmersed, on the surface of the
array, in the inside of the array or the like. Thus, in terns of
specificity, the sane problemas that for the DNA mcroarray in which
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Conventionally, a DNA microarray utilizing a gel in which the effective pore
size of the porous structure of the gel is increased to improve diffusion of a specimen
has a higher sensitivity and a higher thermal stability (a probe is not dissociated from a
portion on which it is immobilized by heat) compared to a DNA microarray in which a
probe is immobilized on a substrate. Particularly, it was useful as a DNA microarray
for gene expression analysis.

However, in the case of gene expression analysis, an RNA amplified and



[0017] (2) A microarray, by which a plurality of types of gels with
different gel concentrations are carried, and wherein a probe is

i mobilized on the gels. (3) A nethod for producing the mcroarray
according to claim7, which conprises: (a) a step wherein a
plurality of hollow fibers are three-dinensionally arranged so that
the fiber axial directions of the hollow fibers becone the sane, and
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According to the present invention, it is possible to provide: a
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performing a nucleic acid amplification react1on

(c) a step wherein nucleic acid fragments having a specific base length are selected from
among the amplified nucleic acid fragments; and

(d) a step wherein the selected nucleic acid fragments are detected.
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In the detection method, as the gel on which the probe is immobilized, for
example, a plurality of types of gels with different gel concentrations can be used.
Further, the gel may be held, for example, in a well or through-hole in a substrate, and
may comprise a substituted (meth)acrylamide derivative and/or an agarose derivative.
Moreover, the gel preferably has a gel concentration that is appropriately set according
to the size (base length) of a nucleic acid as a detection target. For example, the gel



FIG 6 is a schematic view show ng an arrangenent fixture for
produci ng a hollow fiber bundle (hollow fiber-arranged body).

FIG7 is a schematic view show ng the gel concentration of each spot
and the position on which a probe is nmounted in a DNA m croarray.
FIG 8 shows an el ectrophoretogram of anplified products with
different sizes and a schematic view show ng positions of these
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react i on lgneiRdigal dipstipn REthefihgrsaintoythin s¢ctiensi on reaction on the DNA
m croarray. The spot gel is a gel obtained by copolynerizing a gel

precursor conprising one or nore substituted (neth)acrylam de
derivatives or agar ozg) derivatives, a cross-l.inki %a ent and a given

probe. [0022] %@AQM%EFF%QHFEH&{NN T s not refer

to a mcroarray on which only a DNA (deoxyribonucleic acid) is
i mobi |'i z@gig but refers to a mcroarray on which a "probe” is
i mobi |i zed. " F action on a_.mcroarra

rther, 'r ' means a "reacti in
the entire realerOnmey et B PRl A it h Gy Y Bobfoxdee acnFiRg Tor
sol ut i ondetegling doweleisociharhitle affivienylyrabiaminates sorespasificoddtyction dftreicleic
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[0023] 1lalsaspasyiverigte sndwusiwgdhimnnueipicrasid araplifigatipn zeasgom (BeR or the
like) on a DNA microarray utilizing a gel; and a microarray to be used in the detection
method. In the detection method, by suitably setting the gel concentration (the porous
structure of the gel) according to the size (base length) of a nucleic acid to be amplified
(nucleic acid as a detection target), the molecular sieving effect of the gel can be
improved and the detection method having a higher specificity can be provided. The
detection method and the like of the present invention are suitably applied to the

treatment of a large amount of specimen and have excellent practicability and utility.
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<Probe which is imobilized on gel > [ 0024] As used herein,
"probe" refers to nucleic acids such as deoxyri bonucleic acid (DNA),
ri bonucleic acid (RNA) and peptide nucleic acid (PNA), and includes
protein, lipid and the like in sone cases. These probes can be

obt ai ned from conmmerci al |l y-avail abl e synthetic products, living cells
or the like. For exanple, the extraction of DNA fromliving cells can
be carried out according to the nethod of Blin et al. (Nucleic Acids
Res. 3. B§9(1976)) or the like, and the extraction of RNA can be
carri ed a]ccor ding to the nethod of Favaloro et al. (Methods.
Enzynol . 65. 7f§G(llgg@)'9 agthrauigh-hols ypeFANA midraarkay mounted qr edbimt type

i nvent i orpg-asll pla(mga@e Msafeased bﬁﬂhc 013@1gﬂ4pl eic acid occurs on the

f f d
Fher ofore, ¢ he 110 SHEW O il BoP R geRRke D syt ot
[0025]  Polyolgdp tlﬁe%et Ihd FeBMmerda b)tmﬂ@blebﬁwe}a@d cyder [{bifpr Gisbnolagiche
in the fdforpafation,hmeAngr9700ng and is not particularly limted.

Exanpl es t her egfigi Gk uéjpscl?érﬁ‘ﬁf@ iRy &M‘ﬂgﬂ?@{&e to%’tloﬁm%ﬁ’%t%en of

t he case of VL. I U iis als use
chem cal IPRIGEFFME EH0R) G5 ddNEy a2, QiR R U 2yivaction
synt hesi sebitiop).an enzyme or the like in a test tube, a chemically
synt hesi zed ol iIFRgENUE £QttctRtiBRGew Qﬁo&viﬂgesele[cﬂge?@]i‘fusmn of amplif®l products

d b I d -lik
deser eyl B g8, 00808: ke Il <=0 o el D RETREAURTRS

(met h) acryl ani &&G oé‘rsra\ﬁﬁb?m@lcdfle‘aﬁf adsPoractiprinagppigeland a
cross-linking &y@rd is dhelabniceviewt shosvify ah efmagerhdiatfid@ure for groducmg a

copolynerﬂoﬁ@gliﬁ,epmér&%qlgg, ﬁ%?%ﬁbﬁ’ 'on pup has been introduced into
the probe (h eril[[(g ter erred e rmdrfred probe"). npl es

of the unsatur PYALS V’&r” W“Fﬁ: h&d-i? 801(9%??‘{)0&‘&%3‘8 PR @Fjdh‘”p
and a gl yopitiph ogwdllrpilaﬂmbe tsmsatntedimedDNAicdremezly. gr oup may be

i nt rod;JC_ed i nt m@rgvsrﬁ“tsemaeiedt%ﬁo@&g&&rﬁ off i hﬁe@@rdaﬁ]crs%trpaﬁﬁ%r@rsitzﬁ!?r

are not inpair ex nuc C. ac e

unsat ur at'e us(rérfg Ir|l£ic§1r$’aI\’le\7v W&yp%%tl?lﬁt Pgdﬁ%sgdal?lﬁﬁfbe‘gﬁy)d&%l

t he nucl @Nbrl‘éléii@thﬁﬁfohes pref erably introduced into the term nus of

the chain of tBRBGUsHo®iseatisthf ekaminmidhldrere piodialae aleviig difcRdbpatin

accordi ngh%ﬁnﬁéfgdgjrbﬂoy }( met hod. For exanple, the nodified probe
uce

reactlon

can be pro sScri I'n I nternational PubI i cation W02/ 062817
panphl et. [002 OWg8 r%ru §0E>Rb'e%rwrleﬁ1%1a?l?t§9 molecular sygvingeffact mrgaghing

using a Mmld‘redamw;ofﬁ]émtr re reaction systemis subjected to a
heat cycle for Frerlﬁcghawgesanrlapé}@alﬁn%rﬁoﬁﬁ@mJléc%%'seR}ur

f a&ﬁ@
ohyst cal 14 it ah Mpmiraed piodfi BT ba Pihs poalfisd adanop | Lé(lr PRy d

phase reacti onFEa|ldtis dnschamatigiesh shawing tnomskeleetiven diffssion, ofzamdampl§ed

formis pajduehiangpe: fythedat plae-likeareythesd it Oshpslatiectiaipleannot be
performed, can be used. Specifically, at the tlrre of perform ng a PCR
reaction, the tenperature of the entire reaction systemreaches about
94C, and there is no problemif nelting of the gel itself and elution
of the probe i mobBESZedODE FOB QARRYIINGoDUTCHE DAVENTION i ne.

As a nononer to be used for preparation of a gel, for exanple, a
"substi tﬁdo‘;‘a (meth)acryl am de derivative" can be used. The derivative
refers t ]:orrpound represented by general formula (1) below [0028]
0 [0029] Herginalter, glempresent fnyentidraw{ll ¢ dderiladdn MRtadac Mhe scope of the

'T Edepe Bdgfasém moBitRment nat Mreggen ti! @B3cAbtidn. SalnUhddifeh abkil BNSHhe
e S  AUTOLACHYL AL 5019 LYl BubBBL SIS e s
net acry| BHga& wmché]@chq:@chcquh@_meg@lt invention are not reduced. Note that the entire
specification of Japanese Patent Application No. 2011-027588 (filed on February 10,
2011), to which priority is claimed by the present application, is incorporated herein.
In addition, all the publications such as prior art documents, laid-open publications,




N, N- di met hyl acryl am de, N- Et hyl acryl am de, N- Cycl opr opyl acryl am de,

N-i sopropyl acryl am de, N, N-Di et hyl acryl am de, N- Met hyl - N- Et hyl acryl am d
e, N-Methyl-N1sopropyl acryl am de and N Met hyl - N-n- propyl acryl am de.
[ 0030] The conposition of the gel is not particularly limted.
For exanple, in addition to the above-descri bed substituted
(meth)acryl am de derivative, a nononmer such as N acryl oyI

anm noet hoxyekd @it th sk N pagel e,
N-vi nyl p[éé;ﬁl i doneerl};ﬁydr oi%eﬁépﬁg? E%cr yI él%cg%(?rﬁ%?ﬁ% a(;ag?ly %égég%cgd
I

and ally rin can be used. Moreover, a gel obtained by

copol yneri zat i dilicafressnt inyentian eelatgpiesa metijbﬁrlspmléehllom@tMmgwhmlde
de[ thi'it i esd Hﬁdsn’cli AN Afnbiiafdat@p ghllﬂilﬁg@Wr ISHE Bffétsts of the ropert (molecular
met hyl en c m ene

can al soe% Iééﬂ%#g tl&)‘ &YI&%‘ ?& gaf gﬁgetﬁg e Sge‘gg?l (?ﬁ‘ﬁ %’%SIB gg

al ginic a@rfenn%ﬁ pugleic aeﬂdyam i{fjcatipn: &46 lon Bl agryackybridization
deri vat i wesctiphemethé DIV nbibeatrink e, Tlgr spart ge]l 1s|angeMmbmlineﬂ hesepdljisdridge

are Cros%[ EQrly &nﬁﬂrﬁﬁ%bh@@% ﬁggﬁqstlﬁﬁ’&l ?rlgn ﬂﬁzﬁ laril%:gain\;gﬁ@es or

cross-lin ent. 1S a uncti o nno |ng or nore
ol byt eni Capitse BHERIYS A S p O EEREHIRAE STHRRTNRE | el ude

N, N' - met H902ZHebi s

acryl am de, N, NAsdt@lri'hé}éxﬁ %Nﬁ%ﬂ%é(ﬁfdﬂry|c%€§hopke?e1&1%ré/hﬁ%ﬁlﬁay on which

N, N -cyst S

N acr oyﬂ%ﬁ ﬁfy'*d (BSHR yeam e by e e e on
di met hacryhigh & “probe’eriapipymobi @{Wr,errémt@na@nya aniceamay” useds a
[ 0032] Hé‘malcnari frethe enbiee Ieeﬁﬁinysr}@fetrzmbhﬂmgr zﬁﬁﬁ&rb@ﬁay\/\aﬂd a bactes sslubatr,

The nodi f r
Ceaction 3?18%8?3; ;%E i 53“131‘3511 QtreécBSn tﬁggzeoﬁ)Ih gﬁffg ﬂhé ?x}e!i(géﬂ'of a
| ess of 5 mtagtaé{ay e ]6“}3 | es of t he nononer to be used for

preparation of Hehanaftdr, ofguambesliment gfar method dod protiucing @ dDNeA nhiorgrras to t

i's wthi 'lbetulgéﬂ Mman@Brekéht Wehliod A BOBGEbQNS of resistance
char act egg 4;CS at the time of the aforenentioned heat cycle can be

met. [00 The nol ar_ratio between the anmount of the

cross- | i AkMeghadfenprodueing PN Aeietopary nigliziage geln reaction and t he
total anmsWPrasbeofhithé imnsbigredumadl-f or preparation of the gel

(substi tm@gl (meth)acryl am de derivative, etc.) (nononer:

cross-1li |n(1| %ent(%1 iS. reﬁ)g)rgblfy in the range of 8:2 to _500:1, Wen
the nol ar rati &5i%ed Beg gefors tpuicleiq agidy sushuesislswyrbenucleic acid

unhonogetBdi4S, ahohmlaxm atid (ROVA)i aidtpeptide eadeik yacid @NFe] and\rehudek @roteinar
ratio isij ﬁﬁsaﬁdhatﬁe SPRe Lin t 4Re e POPRISPI lph}liést &t %@eoﬁtﬁﬁﬁ'&t ot

i o of et AT AR S Belipgste s S KEn ) i de
not si gniekirecdioniof ¥4 dromylivingesells pan logf cartied pod @meudlrmnoltbmmedaﬂofcﬁhn
but pref ef fledNpddiy MeidsZxdsl ®m308i(1 92 PHSthalke, and the extraction of RNA can be
carried out according to the method of Favaloro et al. (Methods. Enzymol. 65. 718
(1980)) or the like. Particularly in the present invention, an elongation reaction of a
nucleic acid occurs on the surface of and in the inside of a gel in a DNA microarray, and
therefore, the “probe” simultaneousiy has the function as a primer.
[0025]

Further, the nucleic acid to be used as the probe may be in the form of a chain
or ring and is not particularly limited. Examples thereof include plasmid DNA,
chromosomal DNA, and RNA (in the case of a virus, etc.). It is also possible to use a
DNA fragment chemically modified or cleaved by a restriction enzyme, a DNA
synthesized by an enzyme or the like in a test tube, a chemically synthesized
oligonucleotide and the like.

[0026]



2,2 '-azobis [2-(2 -im dazoline-2-y0Opropane]

di hydr ochl ori de, APS(amoni um persul fate), KPS (potassium persulfate)
and the |ike. Further, when using APS or 1C PS as the pol ynerization
initiator, TEMED (tetranethyl enedi am ne) can be used as a

pol ymeri zati on accel erator. [0035] The reaction tenperature at
the time of the polynerization reaction is not limted, but is

preferably 40C}9§dév§\ﬁ rbeW'?h oBé i g@ﬁfg‘ iﬁlté( ﬁ?errLe% Bk Qt?udtﬁyeto'fﬁ{eoéel

i s used. ,Further usl n 0 reac

t enper at (e (CCPHYBFEEAR Fesgie noWltﬁ.ag ot rENE S er
Wit h APS agarog@Slerivative emdt i osrosselindanmtagent. i sTherefoes, albl is preférnel titge
of room t&ﬁﬂl@hﬁhﬁﬁtﬂe tﬁs@t@@tec{ %)&@anélsgfth Hasof)eéilelmtf‘cﬂﬂ@@tlﬂt@t !h@n]grobe
The polyggr c9 (e:en At con alogﬁ1 Et%@gfé)grnema/d
the above-des 3 ]be ¢6po I}eaf‘? 19 PEAGSoh cEie it Qi) Ynsaturdte
adj ust ed fangfiogak lwﬁ én mﬁb)a@aﬂtp@@ﬁt gionp oind e glysidyhrgtouthe $hee
(base | engikdthraedd i&nd&tuﬂiaﬁgﬁbup@n@ wsingodiRke Gitb @y bidé §elong b tHehandions oAt

nvent ot biobk 2 S gpeY e bl o S RES AR 308

a plural 4Rt %tl‘H’fa S[HP Ry Ee\mtfcrﬁiua?d inio @Ry p@eﬂoe (S’ﬁé]éﬁ‘nt“lmé%lP Ga4,
on the sdme isprefgrably introduthé istpebeé fiérmigesl oﬁ:mnocélatrr af themuickinatid. The

Ip;el;tsl fﬁ;%%d{gléd ﬂi‘ob@ dan Qé‘f)ro'dﬁcéarGa%E@rgﬁb}@y%Z w% n{%tmfd Moot e%ﬁ'ﬁple
0

nore pr e;%%‘? alBP@l}L‘Ed 513’:[08e 4%} ﬁ@ H’E@é SQWBE‘BI Ly I{'ﬁ; %‘PB‘P’@? ag}?@llo?t‘%“

to 3.8 %WP0RHeI81 Awarphi¢te gel concent ration is within the

above- des{om:l?t)ed range, it is preferred when specifically detecting a

nucl ei ¢ \{:;E,rlgN gth of 50 bases or nore and | ess than
3000 bases Elﬁ as ﬁ] %Sot%ﬁljﬁg nore, preferably 50 to 2000 bases, even
more preferabl Y I’@ﬂ)mfﬂﬁ @G@@g B2N4 micraariaynthe stirearagtion|systemgs swbiegod
bases, pao kileal egrdquqmmﬁ?enatnﬂgya hidleit acii20fplifacadsn rasotonmBIR pf ehelikd)l y

100 to 19P@hibasa %”g%f" %\Fhlcﬁ Q%O@QH&&CQ?? 6f hlli’fs?:a[l?'?:ﬁ P By &aO8 cause
NN di et Mﬂ%ﬁc‘ff 3 ﬁ%?%&fq 2 it plesgrciiop selofghndrigh ﬁ%"ﬁ treltad by heat,

gel . [003n¢ whpseemaﬁ helrchghgesisheatitocthe pxighi that dﬁt@ben canmobb¢ peréungd]
i s nount eg¥be used. E(f&lﬂéﬂ@eatltm&'ddf pedofighg h@(ﬁ@re\d@tﬂﬂl ke tEﬂﬁﬁeﬁﬁfr@@fj

for detegtd %ﬁﬁr@r&?ﬁ i %}%te%: h?%(:l?gs NS &45%5 glpcttﬂe%vlg [ll}ta Iﬁigl')o lFﬁlc}f glgﬁ{ngél?%

formw t hou

with a r&sofsetirnd slutionof th?dﬁ?laq Wﬁ@blhﬂtdetﬁﬁl%lg@ dauet escar alcthis tineg.c. t o
perform a nucl disa monamanplliefisedforoprepaaidn ofa (ACRr umple, aHouBYitied
basi cal | ymefh)ydepy lc%ﬂd% H@ﬁﬁﬁv&’h%aﬂr%bﬁsédmw ! Eé%gdtlgglrere?s qPLH"cglqlp%hcﬁ

substrate of "so or exa

possi bl e TtR° p@g@ggeger@fefnﬁgféﬁ Eﬁ’far body by filling the hoI | ow
portion 09028!tubul ar body with a gel. The tubul ar body can be used as
a tool for detection of genetic nutation and the |ike as descri bed,
for exanple, in Japanese Lai d-Open Patent Publication No. H03-47097.
The gel can be held Ry the hollow portion of the tubular body in a
manner simlar tp that for the preparation of a capillary colum used
for capillary eEtrophoreq [ 0038] Further, it is also
possi ble to produ a nmiky oarr ?/ on which a plurality of types of

gel s (probe-i mobiyized gels) with different gel concentrations are
carried. For exanple, a DNA mcroarray can be produced by spotting
monormer §#I28t i ons containing a probe (a plurality of types of gel

precursor sol ufy ﬂ@%eﬁ‘érﬁhfoﬁhﬁfae{ﬁ)eﬁ HR RO BEL GRIBE&ETHeh } R&Lntd hl roéé?)

polyrrerlzatlon or |theH%,? fter |n|t|at|on of po rization

pr edet er ACHEY ABNYREHE g%mé anar substrate (see Japanese

Nat i onal - phas eTmﬂbﬁﬁﬁuéﬁd@@Fh)mlémld@dﬂbﬁabm feprespiated b her@rien boamadlaUS

Patent NJ) iSndt/Bmited,)and\WampeRaheeeL incRide Ghethd1§lagh Oy aN SR810512B8%mide,
N,N-dimethylacrylamide, N-Ethylacrylamide, N-Cyclopropylacrylamide,
N-isopropylacrylamide, N,N-Diethylacrylamide, N-Methyl-N-Ethylacrylamide,



[0040] (1) A step wherein a plurality of tubular bodies are bundl ed
such that the longitudinal directions thereof correspond to each
other. (2) A step wherein the hollow portion of each of the tubul ar
bodi es of the bundl ed product is filled with a solution containing a
nononer to be used for gel preparation, a cross-linking agent and a
probe. (3) A step wherein a copolynerization reaction is performnmed

0. the hauuh0Ci@Ropy A laficd £ NRRGEYINSoBUAgL Athipe oduct [ S
he [ongitu

sliced i @ﬂﬁ dlrectlon crossing t rection of the
bundl ed gP [ 0041] Exanpl es of the tubular body include a
gl ass tube, a §"ha| errepasitianbef dhel gal holnbbwafticobuly limitedns Foe rasmple, ob
proc esa albidl:litioﬁ BNde adSOc-dbschiBad Ismﬁkgimtéd (méth{?&ﬁlhﬁiﬂeaﬂér%aﬁﬁ@f@h{cﬁgnf&
use a ho er. rega r.oduci n
m croarray- usi n # ?‘f%f\;?lyfl bea(F:lﬂ ggétw@'eﬁﬁgﬁlf d%&&vl ¥he W@Pﬁ’é’&oﬂaﬂd
whi ch t hﬁﬁ@w eylgmige dNviwp Pyrrglidens, @aﬁroaw@huem&aw@tw{nsdamh@
can be speid drdcalygexevie emh bk iveel. (Mbreévért ezeiMoblagic B ipelydhdrizati®f of
hol 1 ow Tidherck bk LBECEr dhithfatefabhY 1gmee%ﬁ%9t&éaa&nd & BfufibuGtional
axial directions o ﬁ%( econe g
the arrafaREf | Sichi x&y WP anffbé%anﬁt PBflSc e 289 hatalesiPYlemser glycol
bundl e. di(metiBasykate wdvealsd be asqul ulbabddl;aomffot yyasplafa gallcopmadng sgarose,
sol uti on?a(lii«fbfacfal Héﬁfa%%ol?ﬂﬂ?ﬂﬁéoﬂb@ Er{fﬁ C&Q{&ﬁhméagh&eﬁra%%e

e ot L9, LG I BESPSRLNE 10k LORIBRED hOnSre!

fibers of me%?th @%qn?can be

precursor‘ls%l utions | ntroduced into the hollow portions are reacted
(copol ymgo@34ati on reaction) to hold a gel-like product conpri si ng t he

pr obe ( pr obe- i m%&%ﬁ&ﬂ%ﬁ la%%llt rl]i'ta]hﬁlo &Ph@mﬁ?ﬁ ﬁltﬁgl’ (BLVIF]E O(!)I' Oﬁe

fibers. te ere

directioff l}}%@é‘éﬁfﬁ Q‘P‘l‘?é“@@ﬁglbf’ﬁ -nalExgmpést itsredd; f "i*CH\éd@f iy §n“r‘th¥1§n‘%bf*ﬁ n
secti onsacrylamide, I n this way, a DNAthdmilgda(ﬂQalyydrmxyevﬁyi[@!@)-hls%kylmﬁlde,
whi ch a py,Qhe s(tﬂmlaqn@u&&pahﬁd@m &-Rry Efné (hifd: Lx inboh®fRfint S

f | :
o epar cuPobBRBR LEhI kT, Tl °“§er>;y@et encbis gy et &

t he met h#8dbof using the aforenenti oned DNA mcroarray will be
descri be0032] After the preparation of the DNA mcroarray, a

sl ouC 4 leeifarklR REL G ARGRARE hal fort Il d0bABY0 Procedures
' The modified probe to be used at the time of the copolymerization reaction is
preferably used with a number of moles which is 1/10 or less of the total number of
moles of the monomer to be used for preparation of the gel, but is not particularly

limited as long as it is within the range in which the conditions of resistance
characteristics at the time of the aforementioned heat cycle can be met.
[0033]

The molar ratio between the amount of the cross-linking agent used in the
copolymerization reaction and the total amount of the monomer used for preparation of
the gel (substituted (meth)acrylamide derivative, etc.) (monomer: cross-linking agent) is
preferably in the range of 8:2 to 500:1. When the molar ratio is larger than 8:2, the gel
network becomes unhomogeneous and a white turbidity is easily yielded. When the
molar ratio is less than 500:1, there is a possibility that the structure as the gel is no
loner maintained.

[0034]

The polymerization initiator is not limited as long as decomposition of the
probe does not significantly occur at the time of the polymerization reaction, but
preferred polymerization initiators are
2,2’-azobis[2-(2-imidazoline-2-yl)}propane]dihydrochloride, APS (ammonium

10



(a) a step wherein the aforenentioned probe-immobilized gel is
brought into contact with a reaction solution which contains a
specinen (a nucleic acid that serves as a tenplate for nucleic acid
anplification), a priner set for nucleic acid anplification, a

nucl eotide unit and a DNA extension enzyne. In the step, the

probe-i nmobilized gel may be in the state of being held by a

f] g?sa re ?Eﬂ e%e'iyy%%e ?ﬁgi ﬁ\ﬁ?@m 9&5&1%) 40 thakde Flﬂ@thkh%vhﬁragalﬁi% %Péﬁ)&le S
and the rBafFi %%ylggﬁlfﬁnio{}nmgt}aeo ﬁl‘b]%Ne[Eﬁ eget&ﬁ‘%ﬁ}g ?ﬂ%lnélr“ &Y BifeUie c%fcf‘e
for perfd?qlri’fﬁgl@tlﬁﬂléq?@i%atatl d anplification reaction (PCR etc.). In
the step,fook&n the gel is a gel in the state of being heId by a

substrate such ,ﬁ{ura a tﬁlﬁé%?tthe %ﬁn r#t%i d to thet
heat cycl. e ua‘l%lag?%h ? § él\f& mcr oarragj ?S (PJ CBIPB 15 I}O
nto cont aﬁﬁe%%flhlwefew;t 90&10%]611813?11 when ahazp-based @ﬁknmeza%wttﬂ%pr is

systen); us¢d) Rurthieepvidneusimgn ARGodreRS aclely, fheagaaivhstehperatige & pfeieatly C

base | engighcape e?CtﬁdleBr% mbh%ﬁ?ﬁl— I i reK?Sa(ﬂlléj reaction

f t Th t | t
b;Z‘%”FQngeﬂp?rﬁu?%@%‘é‘f%r&@m,{ ¢ BBl RO SPORGT R0k d ©r agmont s

utilizind98¥d nol ecul ar sieving effect of the probe-immobilized gel
dependi ngmlﬁghﬂ“@ed;mﬁ@lﬁmhﬁatl on. Therefore, the seI ection is a

process carrie h C

pr obe-i nmobi | i ?gg %019% ﬁ%géﬁnﬁéuﬁrﬁc gil %&%{:&g{ ati;()rlrl*&l Tt | catg'ialohor?]ggcw &He
(d) a st @A9oviaessiihed srpoduneidetian serctien camby quitably Adinsted and sefcdepending
Her ei naf toarthe bhpositidrodf e gehandbihe wercdbaseredpit) ofucheidc agt ds dateeetib®n

will be dggefi @ﬁ%e‘ ﬁ}e%E ﬁ{vjentlor[ Qp‘%?o dsﬂ;i@(i SidEl ghﬁacl %&‘g%:@l)o r@hts)
serves as fa ; ngleaste aor nug erc a 'L cat | EE I C .
the nucl & E°hY PEARE AR 1%§h1§°?38n16I1 s5ipl5 O pRYIGF & PHERRFY OF types o
anpl i fi capoigelcwith diffesentigal comeentmtions omtleshutaunay.i s used as a

speci nen. ThEispédifiygel %oﬁéén%h&ﬂls%ﬂbﬁh&hlﬁﬂy fniHea) Bt Gs pekdatl$ more
TEREI R e s e T e R

long as a Tea not 1 n e d’ ) 10ass,

Wien pur eVt Agre Reefeablytd.- oie 4aohiyonasyi axd patieypdy oreferablyl 3-kdo B % by
col | ect ednand Whenchege cantahtiadon id wikinatle therceddsatbedAange, ek poctefred

extracti Qg,.g sPHﬁh@ng cﬁgér?q S OmeRiLIcod 08 g’J‘L bgs%rfgﬁ)%ﬁ o 50 fb%es%)fﬂﬁge gnd

phenol extr reci p I on t1on

can be u %“W%O&?Fffsact ﬁgangthéhm(?f‘? Ef@feaflb Eép&?n% %9355% QSR OTq

necessar wrefeﬂablyrrh(ﬂ(em 000 Dasasy shidrmerppreferady di08 tput3i0i babes, pati@ihor

RNA.  Mor erét@blyf 1®Rtd Y200 aaseexmheg\gg&mm 1@0%00@%@% Further, the
C

transcription reve

transcri %b Ve_d%h@?@f“&? go\\% ﬁ’ﬁeg?lf PP %ﬁ’a ﬁrﬁ%fﬂf"éﬁﬁly é)@%ﬁg%\gh%or
m xtur e Gkamplei NeNrdinashylperalegnde istindndgshio deremengmenasytitting e gok nor e
types of [0037ng organisns or the like is included. IVbr eover products

ot 2 me Perat o O LR kAR SR BIBR AR A B HIE sl rent oy e

action of a c a ) _
means of the n%g}: @F%bede}“&(’bég;fﬂdl g5l 68&1%‘?\'“311 andhg W‘Wl eekiRs ﬁd&llc@il(b
aci ds as atidmpltlat prssent inviestigoamiy tbedn tuoy forpl withtowt lmmcduemas dexigdasfit egnisnt

g‘;n?afﬁ;g%d@hf R84 Bfhta@ rWlH‘pa %59*13\)/1? %olﬁtléﬁj@(glﬁélﬁm%qr fnd ﬁﬂ%&%lt?\g{{eiép I@%' t
cxpr ess; B, amtgRicsRES aopftatha iR ke gcally, a

anpl i fi cét whishdhe proherithmiobilized del iy moupigd onetﬂubstmtsqﬁﬁmnaskmcﬂme: PefiRrred.
met hod, the LANG Bﬁ‘rﬁR[ﬂél , it i1 BodsioAdN taTRidiRde atékﬂ?-hgﬁctuﬂ'ﬁltah@%y byl Nﬁ%s
met hod aﬂgllérb(fjggéh%a tﬂ%}lg% %tkpg éisegh Pg}[% lg)%l‘lsgﬁ]aﬁﬁq‘mgor

is preferre here S'n
det ect i oflets¢tion afi@rastic E@F'fﬂlonaﬁ}ﬁ e Hisel aéa(?ﬁsﬁ@@sé"@lr fsmplie im Japasiese
aci d anpLaid-Opdri ateneRablication [NQ48B)3 4RI MerTheegel fan slakld @ @eilkbllow

portion of the tubular body in a manner similar to that for the preparation of a capillary
column used for capillary gel electrophoresis.
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In this regard, when selecting a sequence which can anplify a
plurality of gene regions for one set of priners, the reaction system
is nore sinplified. Specifically, exanples thereof include the case
where the sequences of 16S rRNA of a plurality of living organi sns
are conpared to each other, primers (one set) are designed in the
common region, and for every species, a probe for detecting an

i ndi vi dua[b0§3:]eci es is designed in the portion sandw ched by the

priners. eover,. in order to facilitate the detection |ater,
Phe Cermini of FERBGDiAls0 Batile RroQuEar oty cpugh o Aty of bypes
f | uor escertgedufoberoampbyized epb) ovith Hidferdntede] chieeniratians athecakiidde iFor
ad;/ﬁnge. eiaﬁaplaabmmmiﬁﬁhﬂgpc@]mbdﬂ%ﬂwy@gh%gy?d#ogﬂe} sautiaﬁkﬁcoﬁfbyning
met hod cagn use .l ong ,as._phengonena Suc . that.. n.which an

ol 11 oy peibey BE B 0P it PO BRTBRuRAE Mook Fuith Qi ief ihomer
[0047] <NGEfaHRtieRs) BHpE & polymerizafigngr samediatelycalipy dnitiefiondef nehymerization
i ncl ude deorydueahdndd dections PHos Piaiae subdttie (See URPandse NatibnaRplyase PCT

Dobsi bl o AP DPERPhOPrIaoN NoNRBRYAR add BSPEAR NE Si770721) 2 When
the nucl G881 QR ?h%%hwﬁdewbﬁﬁéﬁwwstfm&de%a gfﬂ%a{%ﬁﬂm gvel)
does not orrihiobgh-haele, thephofdmert Sodutione aotiaomng i PelR] pricdNA pektresridaton or
fenzy{nﬁ ariﬁhdn&u_ heas ;%%er ilgirt]iﬁgoﬂ ;‘_@f es}z%a&il O&ee@$&%’t0| is&fh thesesused
or e 1 na ne a nNer as PO ner e,
prunNA. palHETRdIsS AR F e A GR teR ok B LR pmd o BeCeHiERy Jageby
f r om heatPr$REENE AdAN Apatoreariay, invgrclp heprebe-immobilized: gelps digldofmaiead) fin ¢
enzynes ald debdest batthemghideledsefl thachubdeatkiotseSt Ripdasge DNAdROpanaaame

(Q AGEN), ] ?t Eﬁgis ol ynerase (Takara Bio Inc.), SpeedSTAR HS
Publiédti %g({égrago I 0 Jlinc. ), KOD Pl us-Neo (Toyobo Co., Ltd.),

DNA Pol %ﬁje
and KAP. stHot Start PCR kit (NI PPON Genetics Co., Ltd.). [0049]
<Heat cycle> Moreovhrr ed@Nhomigohmdy oan denprpaiddyabeptimigneplurality of

(7Eoc! e Bientysing § USLBRGHINE Senic ikl tpins e ot
B or edtet droteb B e dFecsOR cfospihe Tebraidivel Arbouydh b thpplar Bocid'iuo th
anpl i fi caeqtions (wadnicommtiondhPubdicaiam WOUM 736anphidtle dhisi aleo pessiilé om
system i bahdldiangutaliey SNAbilag boaies & adeinbe ahd tHehi aSlohegrh thollBlvi SHIAE of
the probgd gpitd b oOR! IRt ORI ed ) the' ik SR IHAR SO ih AP
be i nrersing the_probe-imo il $%e .gel (i~.e., the nm croarray or
the |ik&WBPnHhi &h hsecasel 2i DN micToasay hean b5 cPioghcesobit Pesforsming e
be feedi hglowhdescelast stars ($plou#t) mrsetjoeriche pr obe-i mMmobi i zed gel (or the
DNA m cr pggapgy or the like by which the gel is held), and is not
limted. In this regard, in the present jnvention, it is .
preferr e&l_)t‘ﬁﬁfept‘ﬁger@&rﬁ @Haq@% of &E’éﬂaé:l’é’gpeﬁfarff H@‘B@/Wi} tﬁﬁ‘ﬁ t@ﬁtl?“r?émﬂ%be
i s i nobdirpetisas theresd chrresponil tmeaghd@thdte reaction sol ution (the surface
ar teat of {heAtdp WheRBNURCholWv fpofmfn 6ie];€d2:¥1ih&’ﬂthélcthbﬁ\}hloﬁédé%§of kw&)ﬂqﬁicﬁ
not too I Y, UNE 0 e _ge . en i

o t oo 1 BEGEE R Wih & Sorblih K mbR g it 1 mrafiigion.
ef f ect oFfOtsﬁBnb'@EaE%lﬁén‘éﬂPé‘&e-that the gel itself selects the size of
a nucl ei @)acstep mhkeaud ejpalgmerdtatisn tdactiveistpeyfomneal inatle héltow pxdigpl e, in

the techpgue e i i =P, nt oy, et
al., Pr og;ﬁafﬁeg&g@é%?? %t%‘%h.rb“ﬁ%ggd il 5P SHAR i, 40 RER0H fS5RR0 e

and Non- PREENdingsifselion otthe Rundied PRABFL et al ., Anal yti cal

Bi ocheni §104¢] Vol . 325, pp. 92-106, 2004) described above, the form

of the gel is PRARPIES &f the BAMIAr Dol PEichRRS SIS tehd hYaiNaR s fidd IRew

(the cont.act area red aagl ve 1o the Eff%lctltan sol uﬁj on.is i. creasedlals

mich as POSsi A eSagrion o PReFREPITY andg a8 ot handjing, Hb gy diepiculary

However , Prefstrgiotuse a ioew fibgni rladhis gegangasiadhothed &1 reeducing a edwcady

t her eby, ugitig h @bllowditdr snihe cuthes Hods:! the yrtwtiod iz evHigatl bRk HedctiBed §tBps

(a) to (d) are performed in sequence can be specifically exemplified.

(a) A step wherein a plurality of hollow fibers are three-dimensionally arranged so that
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t he thickness exceeds the upper Iimt, there is a possibility that
thermal conductivity is reduced, and when the thickness is |ess than
the lower limt, there is a possibility that distortion of the bottom
portion of the well plate is generated. [0051] In
consideration of the matter that the detection is performed according
to an optical technique after a reaction, it is preferred that the

bottom f age Mer taxeal Wkdctibhs2be tﬁ@ﬁoﬁo\b' Eﬂ%ﬁ bteE$§ RAE & }5 aoﬂ’/%élhethbt

is preferredtha r 0

pur pose CFRLEHPFITdS ﬁﬁ?ﬂWﬁﬁa%‘rﬂ Eoe‘?iP }E’i] %Pgdo{ﬁy mat erial whi ch
does not (hmére@evlyerenfaenimrahry@frtme@tqf g myarsmsolEtipndrerth diffeyentataonsy |
whi ch hascohedttratiesd &inddifiag acli}sm gl infr6diiced M6 ThAREpdchife hb®w tpBrildds of

extent t ﬁéh&ﬁj\’?i’%' ?ﬂ}eh%ltﬁ{xr't%erg Il(rlhr:rpurrtles etc. do not oOccur at
Y

a terrpera ur.e rreaction applied, may be used.
When per f Eﬂ'ﬁ'ﬁ‘iﬁ’ ¥ ﬁ@a“sme&%ﬁrecprseﬁﬁrlﬁeonwtrpé@@dusﬁoﬁge aallowtnogtigns are
measur i ngezhtad ¢@polyateriextorptaactiar) t@dlﬁﬂdla/gelaﬁal pn&'duamdniprtsﬂigmfecp@béy
avai | abl G(plfo‘BE— 1ﬁéeH‘§eﬁ) h%rhoilaﬁrﬂh rt-hebrf‘ollgareﬁjbera{, 0052]

the mater,| of t ei{ er ﬁ%&ﬁf resin.is preferred
and a théf‘ﬁ&pﬁtsgtrv exPBu s gt St i the |difsptist srpeEng
gener at edorgindial digestion Bf thesfibers iata thai sr:ctAmISh a smal | er anmount of
f1uorescence 9%&1’1@% a DNEA &i’&&g{' ﬁfjwﬁfchtakg%l id ﬁﬁlcﬁfa }9@15@ bl%hlfb‘i’é?c

b d t t

e sty VIS oSS L RSN b o S A
of fl uoré@é@rﬁ?@%%é?‘éb%ﬂf@l}h@@ can be used include: |inear

pol yol ef |[ﬁ($425]uch as pol yet hyl ene and pol ypropyl ene; cyclic

pol yol ef ifgath@Dde emfc?rgiﬁ-ﬁ ning resins. Anong them saturated
cyclic polyole sed as the material of the well

ly
n .| er
pl ate because Her‘?l’éafﬁé tﬁ? @Eﬂa]é‘?‘?/9#%§l’&% ceprementignnd PN wicspareay will be

chemi cal desssibsd.ance, | ow fl uorescence, transparency and nol dability.

As a comer ci alafier aydpt Ek'aﬁo@@f‘ﬂ% DNA &i6roafrfy, aCXAMRE %cﬂ%a%%é @:t%@& e
(Aurora Biot glghno be used. [0053

nmet hod fg(r:coéon hegflﬂﬁo ngf%c ]éﬁpﬁkaﬁrt%?@f a heat cycl e perforrred in
t he det eéd)i %)ﬁteﬁéYlliﬁS@lnvﬁ‘lF lafgsemeretianet] tsebdrishmobilized gélds theprsht antareontact

control, with a e¥aniph esolutpnbrhiolicogtaifiea Bpédiash faaaciefc 4di@ el deritk alsea
Into Comt lat¥ foP nficIBRLacR %ﬁhlﬁ&?@h) b g&F&r ?eqlfbjﬁsﬁr.?c(iielg %cﬂaey g%l?ﬁ(%h&? N

t enper at ur era

control | 8§¢ e‘Ptf‘FPea%tt grteRsien epgymes  dodhs Hew ﬂfl%p@bw@rnqbﬂeed gel
t enper at wray tefmttlhﬁestateam? beiop hsldl hyt 2 rbstrate Buctoasea DAR wligroaegpodnagbé i a

met hod nﬂlmt@efeaﬁgnerhe@derﬂre%hbr@at@&tn@hkpl ates (heat blocks) is
controll rature |n advz%1

t a e
o e e BB B ol e aob o e R el ergned ea
bri ngi ngcmi@ foh pgrferming ¢t nustai¢ aeid duplifidagion reastipp{PERc etk  tthahevsiep,
pl at e i nixbes O gt is Mdlhin ehehsbite BF Béifig hBl@ai Mlﬁ%ﬂﬁ&)’ce sﬁdheastaqnﬂﬁrrﬁic%a@ra’f}f

th
ime. eac@?fi?“i@ "39%?@%%*9@ th e el ?‘“’? y B R D Al sk
cycl e i nProyEht gfogongas Wﬁﬁtﬂl*f'o‘@“t&mo?@ﬂﬁ@nc(ﬂ’@lﬂ%%@? Teaghian SyREMal

cycl er cé) abseepuskaeinbuticid acidfragreéis hedng o speeificbage tahigeh ark eeledied from

vel | plabgof 'Ehebrﬁnﬂiﬁeﬁcﬁdcl’elé galid fF eﬁ%‘sa"gj'h@ fsel@gt?}%lﬁﬁfm%%}g aﬁﬁq‘raﬁ{bﬂﬁm

9700 (Li é echnol gﬁl es So or.at {1 Se

(Bi onmet r 3"1“%?03938 € ip fhe § tipR of Jwg! eéfsaffl 8 rffpegnents

t her e i sutldzipg ths! repteoflar siesimgéfend nﬂtlmtpmba -ymmoobitibel ded depentling dni the gel

V\h?n a \é\@éﬂceﬂgﬁkﬁpf UrhﬁfeiEPéA\ fReC 588¢taRY iAnd Je@@%hﬁﬂ %9{ Wy Qeah® &€

put in ckness ot ecel ved

cycler, | ari&st gsg;csr | €% 8 ECr Q"’%%’eﬁ%t 3%1 ngr t%eorn[ulc lsfe f\ﬁﬁ%/ ap’é’?%catlon

decr easeretaﬁféf’lﬂept h and t hi ckness for use. [0055] <Method for

det ect i ngi)ansgpdpi Wheeeinphoghkated nucleic acid$ragmeit Aeddieteddet ecting an

Hereinafter, the method of the above-described nucleic acid detection will be

described in detail.
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Next, the principle of the nethod for detecting a nucleic acid of the
present invention will be described. A gel-utilized DNA microarray is
put in a wll of a well plate, and then a reaction solution is added
to the well to bring the DNA microarray into contact with the
reaction solution or imerse the DNA microarray in the reaction
solution, followed by subjecting it to a heat cycle. In this way, a
nucl ei c gopgs) anplification reaction such as PCR can be carried out.
The react rforned eate ting the DNA g croarray
The eactgus B8 B R il FReTy el sielsacid iRl 3

st eps (denat ur atpeeifically, atha eacleig ade rths| seruasi oh)a eemplatet Epsnucleic acid
( denat ur ainigificattord&vi@ahéda/ th€ Rt soqm)onqts uge@sa@%beaﬁieﬁermer atures

optimzed in a in_ Fi in.the early
stage of the hqz\flsﬂg’ea T&&%% Jontﬁmm aC| %IC %ﬁi lsf ]?rg% | ﬁ% Oth’lt%)orli1 fyfikf
occurs mé PHTfigdrong crr. Fingpupfiad eng pnlanges petsagtionns 6t wﬂutumi at the mm@ of
sane ti mahe hegpaydle.of Weep pufifyét the @dlumbﬁ, a iialogiehkghniplie brethe lige istkollected

fragment %d@ﬁﬁdlab 26t 19 & 9&9&)% ?' | he®dd ek a%gq}ucleibét acid

this ti e-Si ze nuclelc .ac nom ¢
hons speci o3 91°awaﬁwweﬂhéﬁ> ?"é‘“ﬁ’i‘? dhepiah sKiaction, smolpreinifpion, or
cannot bengiekiragiod methodeangs] usad.e Blhienientaadiog amRINAaam oligagdT toluiivemay

next st embe(stdUriE nddessdryiithd@ateriaBisFufBRad¥p sﬁ!@r%s 'éh@ﬁ@nﬁédl%thENA or RNA.

Concteﬂ'; r 1%1%%38&{'152}1]5/ g@?éamglesgégﬁcgr%{cl ] nﬁp ar S&anscnpgon pfor(‘i%ct( &aﬁﬁA) or
consi der & FBNAopbiaed shy; sevsrseatranseripiion sarepft of pespegifie Joder jonganisen, a
gel . genGulrsBNuemnixtyre can mixtea of aandceiptbn prodatts (MENNYRE obBBr nfore

caused B\B@g s PR MELAS, 89@1?1@!1123% LA, rﬁfmﬁ&éx%? @r%hl%té %'Bta?ﬁ?édngya

t ar get as.a te g/ nsi on reac

wh oh t NSRS Ui SChanRe | PR cfnaﬁaeeﬁmeﬁyﬁrr 1o Agtiqrs %@éhemwél
right uppabstwptarﬂﬁiscamdludh(é right lower portion of Figure 5). [0059]
After thabosdyy heating, dissociation of a double-stranded DNA is

caused, and sSimultan fromth u has

anneal ed to t h%tl}é%msﬁggl%%uc{ehc ac@i?@% Gt P(S%aég@ F%’E %xeg%auc?ﬁg acids as
anpl i fi cademplate.ciids pessitie @ ﬁ@pbﬁp@swbl% @crlérftﬂgpw@t ebdsertRageedinngr the
O]E)pO?ll t e asiplifind nuslchicarid Raghenpliate ieosiBaiaéd bhlg i3 a-dpetifit NBingdSrghhiom,

or the pi I r.e ks o] Vd . Ng
the ful | Fq @ﬁﬁ“%mg eiﬁ%%%@ 18 W Becliie LECTHPRYAS, AL B %5?195 gt
inthe |i C?ﬂ?&s % RbC %rimﬁf grigus @F@oag suchy %Srﬁli‘F’ IR n@

nucl ei ¢ awithbdardd I€ANamethod) thacTRCmMERGR) the theSBAwaethpd ahd dhe mLSAR

Fi gure Sknethod can HYusedr I Xiddg Pm,SHE PCR %&OHQPE?&&%& bu%on as the
anplification

SN (RO RS By iy O SR
f r agnent &he rustpie arid aupliicationgpastianpl i fi cation reaction (PCR) in the
l'iquid pheses]proceed simltaneously. When the term nus of the

primer t sis labeled with a fluorescent
substancgpgrglepfl’lfl';tf{){]rll}}cngc ]dél@ ﬂhﬁpﬁ%%t a@ggt DNA can be detected and

quantitated byUdeleet PH@}@W@I dyequence énudiaie acid femend a5 aulelectipn target is
quant i t atletegninbé id abehcat THaeid, theechain Ichgthdedahé iepion $f0DHE]leic acid as a

Par ti cul @edetiddtat ?a&rcféfﬁ'ﬂﬁnédrh\f?lﬂg 1h8iht, A3 tﬁ@g&ﬂpéﬂldﬂ s e #e)n WzRYidd

an unexpeﬁt ed n?gllh @F t IS. enerat h rrg

nuct i . 95 &eLErien wiich e mileic g Hepigthe & 0 dengfe e beds A also

si ze | ar determingd in Iaévam@enﬂhﬁjpsmze sw:tsfon@mcleacsmdm}' amptifitdticmechn be titiged

ge: or | akyli@veHqiia ﬁhﬁse’sﬂébd:tﬁﬁlt fAutiod 1Bygﬂ'i/h1ﬂiezcﬁ'tdaﬁ rbeQﬁﬁﬁéb?@ze@Ioﬂ Q@pot of a

mol ecul apy v a fore reducgtion.

backgr ouné@‘ i J;rIBerr oglggtthﬁfwgb asprg%l kY ‘ﬂ R PO 8¢ ! fﬁ%‘iﬁ%

DNA ni cr ﬂ?&wuskeotlﬁ%sqﬂué@@rﬁf anml/léﬁw%wu g ﬂeaiéfslaé& et 2 proiei(alse ﬁmctlans

cl ear deteat pomet)esuirclided eias they midiflai ofesl satjgshce ebebdnaftiplifiel N@ region
sandwiched by the primer set). The length of the primer is usually set to about 20 to
50 nucleotides, and two types of primers, i.e., a forward primer and a reverse primer
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Hereinafter, the present invention will be nore specifically

descri bed by way of exanples. However, the present invention is not
limted to these exanples. EXAMPLES Exanple 1 [0062] 1. Preparation
of gel-held DNA m croarray (preparation of DNA m croarray having a
plurality of spots with different gel concentrations) A DNA

m croarray was produced as described be|OML 1-1. Preparation of probe

FovSiLY: (ohe <8 GORR: BRbEARAISAE LR S rincPrd BRI, clotifih. REGRB"RAle

for use as a ﬁt‘ﬁi I*i gonucl eo _
am nohexyFegh %ﬁe B r oduced into the 5 end of an oligonucl eotide
was prepdPe4h] Next, the oligonucleotide was reacted with nethacrylic

ag[‘ydr i de, and Th B?dbrﬁb' "chxfr et Metﬂ}eéﬁﬁtlﬁvgﬁ%ﬂ:@tl 153?(&@1‘1:{1 tféﬁﬁcgg Qg% or Iore
(0] al nin

sequence FE E%W?darﬁjngﬁé " NP e e e Pt e § oReSiag
o primer )lyucﬁfpb AU Tt ACDAGEE B BEGIDbHiZRd.1) ( The
abbrevi ation " K thiepieask mhen geladtingen {c@here ity HEaRFEe a ﬂrafhty[cﬁ%ﬂ&
This ol 99@3194 &s}tan% e mﬁmg dj,z ?eatcﬁo@ 5;95%5 38 gm% shla@ Rr,%R 8%{3&1%;

DNA seque en nce en
Baci || us CXERBE th ﬁ[r?ftfeﬂf uge Fe- ww@@fq %lﬁ SSRIAREH0 L HEL FOVARS opluglity of
bundl e oflivirg brga/nifsnisears cobigaredi tor esehrathgr, primers (ohebsetidhre ddsigned linwhe

fibers W%%nﬂd?ﬂfé%ﬁﬁ uﬁa T8 BvPPPRRGE Irgfmfdrl&@échﬁg aqqyglgﬁgﬁf;gywleg s

represen onal

Fi gure 6.
axgs per &gﬂg?%i}ﬁﬁﬁ ?W18“§an§§’d?ﬁ}?§rb3%5‘ﬁar“[“ﬁ@ X axis matches the
| ongi t udi nal diMereevesringrdariie ficilifateshe flefe@in later, the teRwine of Hregprimer set

Fi gure 6,to ba@s@befse Rbaled Sviflld fluoRasdht Slibsyice hc}bas,yﬁoi hieqm?&ﬁo@ﬁ or
0.1 nm a@ﬁ’e ﬁﬁémrlgcﬁlaﬂ&r e%ﬁ%ﬁ&%elﬁgvﬁlaﬂo& ﬁcﬁ}%&‘t’i&c&lla? ly graﬁed and an S5:ru3qhod

therein, were
col umms, calh@etqs@de as é‘t"&n%seplt?&)%% suqheascBat | gw high @a@ﬁplﬂf\"/ﬁ?tlaﬂ jreastipp is
por es vvas1@1ﬂb3nﬂynnh'ﬂhmdeiopmomrpl ates were stacked, and one
pol ycar b(P@@f, hol | ow fi ber (31) (produced by M tsubi shi
Engi neeri ?a% Cor poration; having 1% by mass of carbon bl ack
added t he Fassed t hrough each of all the pores.

Examples of the nucleotide unit include deoxynucleotide triphosphate which is

used in ordinary amplification reaction. As in the case of the primer set, it is possible
to use a derivative which facilitates the detection later as the nucleotide unit, but it is
preferred to use a substance which does not inhibit an amplification reaction.
[0048]
<DNA extension enzyme and others>

As the DNA extension enzyme, like those used for the ordinary PCR method,
TagDNA polymerase, TthDNA polymerase, PluDNA polymerase and the like, which
are DNA polymerases derived from heat-resistant bacteria, can be used.

Examples of specific enzymes and kits that can be used include Hot StarTaq
DNA Polymerase (QIAGEN), PrimeStarMax DNA Polymerase (Takara Bio Inc.),
SpeedSTAR HS DNA Polymerase (Takara Bio Inc.), KOD-Plus-Neo (Toyobo Co., Ltd.),
and KAPA2G FastHotStartPCR kit (NIPPON Genetics Co., Ltd.).
[0049]
<Heat cycle>

A reaction solution containing a specimen (specimen nucleic acid) is brought
into contact with a probe-immobilized gel held by a DNA microarray or the like, and
then a predetermined heat cycle for performing a nucleic acid amplification reaction
such as PCR is applied to the entire reaction system including the DNA microarray, etc.
In this regard, bringing the probe-immobilized gel into contact with the reaction
solution may be immersing the probe-immobilized gel (i.e., the DNA microarray or the
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[ 0067] The two porous plates were noved away from each ot her
in the state where a tensile force of 0.1 N was applied to each fi ber
in the x axis direction, and the two porous plates were respectively
fixed at two positions, i.e., a position of 20 mmaway from one end
of the hollow fibers and a position of 100 nm away fromthe one end
of the hollow fibers. That is, the two porous plates were separated
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show t he 0 ce tr ons represen
"P". the bﬁ&&' uced thegshy, 5‘?“3% agid m 5| tl?%té’d’ brigied reach SEBFAUGREN (he ecl in &
r epr esentsbort gime, Bind hteforehelmyest nosmplecslentsicaing effech wd| the gehdd dx@tedbe

| s cont aiwBétead ﬁotEQ]prés-EﬁtbﬂnQerﬁ]onGﬁ{e ﬁﬁBQﬁ'%é %B]uﬁﬂ: 67k e[rgﬁ WPm?f-10qRe

5.00% 3. 89 agt surfz{ce aréa o(f h’lie geij bt {he){'eac%ox sg‘lnhon %én()urr?i}? {1 e., a U value obtained
by dividing a value of V by a value of S (V/S)) is not limited, but is, for example, 50 or
more, preferably 75 or more, more preferably 100 or more, and even more preferably
125 or more. By designing the form of the probe-immobilized gel, in particular the
form of being held by a substrate (the form of being mounted) in a manner such that the
value of V/§ is within the above-described range, the molecular sieving effect of the gel
can be sufficiently exerted, and as a result, the specificity of the detection of a nucleic
acid having a desired base length can be further improved.

Note that as a container for putting both the DNA microarray or the like and the
reaction solution in, for example, a product in the form of the 96-well plate having a
size that conforms to the SBS standards is preferably used in consideration of the fact
that many samples can be treated at a time and that wells having a size sufficient for
putting the DNA microarray or the like are provided. Each well of the 96-well plate
may have a square shape or round shape.

[0050]

Further, regarding the bottom face of the well plate, in order to maintain
thermal conductivity, it is preferred that the difference in height of the lower surface in
contact with a heatsink is almost 0, and that it is thin. Further, regarding heat
resistance, there is no particular problem if deformation does not occur at 103°C or
higher. The thickness of the bottom portion of the well plate satisfying the
above-described conditions is not limited, but is preferably 0.05 mm to 0.5 mm, more
preferably 0.1 mm to 0.4 mm, and even more preferably 0.15 mm to 0.35 mm. When
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by mass) 9.00% 4. 50% 3.42% 2. 52% 1. 80% N, N- et hyl enebi sacryl am de
(cross-linking agent) (% by nass)

the thickness exceeds the upper limit, there is a possibility that thermal conductivity is
reduced, and when the thickness is less than the lower limit, there is a possibility that
distortion of the bottom portion of the well plate is generated.

[0051]

In consideration of the matter that the detection is performed according to an
optical technique after a reaction, it is preferred that the bottom face of the well plate
has a higher transparency. Meanwhile it is preferred that a lid or seal is used for the
top face for the purpose of sealing. The lid or seal may be made of any material which
does not adversely affect the reaction system. Further, any material, which has heat
resistance, chemical resistance and the like to the extent that deformation, elution of
impurities, etc. do not occur at a temperature given at the time of a reaction applied,
may be used. When performing a measurement from the top face using an optical
measuring device, for example, an adhesive seal which is commercially available for
real-time PCR or the like can be used.

[0052]

As the material of the well plate, a thermoplastic resin is preferred, and a
thermoplastic resin with a smaller amount of fluorescence generated can be used. By
using a resin with a smaller amount of fluorescence generated, the background at the
time of detection can be reduced, and therefore detection sensitivity can be further
improved. Examples of the thermoplastic resin with a smaller amount of fluorescence
generated that can be used include: linear polyolefins such as polyethylene and
polypropylene; cyclic polyolefins; and fluorine-containing resins. Among them,
saturated cyclic polyolefin is preferably used as the material of the well plate because it
is particularly excellent in heat resistance, chemical resistance, low fluorescence,
transparency and moldability. As a commercially available 96-well plate, for example,
a 96-1Q) plate (Aurora Biotechnologies) or the like can be used.

[0053]

The method for controlling the temperature of a heat cycle performed in the
detection method will be described below.  As the temperature control, for example, by
bringing the bottom face of the well plate into contact with a hot plate (heat block)
adjusted to have a given temperature, the temperature of the reaction solution can be
controlled. In another embodiment, it is possible to adjust the temperature of the
reaction solution much more rapidly according to a method in which each of a plurality
of hot plates (heat blocks) is controlled to have a predetermined different temperature in
advance and a well plate moves on the hot plates in order. Further, by bringing not
only the bottom face but also the top face of the well plate into contact with a hot plate
(heat block), the temperature of the reaction solution can be adjusted and controlled in a
shorter time.

[0054]
As a temperature control device to be used for the heat cycle in this diction
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1. 00% 0. 50% 0. 38% 0. 28% 0. 20%

2,2' -azobi s[ 2-(2-i m dazoline-2-yl)propane] dihydrochloride (VA-044,
initiator) (% by mass) 0.01% 0.01% 0.01% 0.01%0.01% M I1li-Q water (%
by mass) 89.99% 94. 99% 96. 19% 97. 19% 97. 99% Mononer / cross-1i nki ng

agent (nolar ratio)

method, a commercially-available thermal cycler can be used, but it is preferred to use a
product to which a well plate can be directly set. For example, GeneAmp 9600 and
GeneAmp 9700 (Life Technologies Corporation), T Professional series (Biometra), etc.
can be used, but any type may be used as long as there is no problem of thermal
conductivity or the form of a lid. When a well plate for a DNA microarray and a
reaction solution to be put in has a depth (thickness) that cannot be received by a
thermal cycler, it is possible to scrape the top face portion away to decrease the depth
and thickness for use.

[0055]

<Method for detecting amplified product>

As a method for detecting an amplified product (nucleic acid fragment
amplified and selected by the molecular sieving effect of the gel), for example, a
method according to color development measurement or fluorescence intensity
measurement using a fluorescent substance or luminescent substance as a labeling
substrate, or a method according to visual observation can be used. Specifically, the
presence/absence and the quantity of the amplified product can be determined using a
fluoroimaging analyzer, a CCD camera or the like. Further, desirably, by monitoring
the amount of fluorescence at each spot in a time-dependent manner using an apparatus
for quantitation of PCR reaction (Real Time PCR apparatus), which has been being
frequently used recently, or the like, quantitation of a nucleic acid having higher
reliability can be realized. Moreover, it is also possible to perform a color
development on the gel using a coloring reagent or the like which may or may not
utilize an enzyme reaction. In such a case, it is possible to determine the position of a
detection spot on the DNA microarray macroscopically and to perform scanning using a
photoscanner.

[0056]

One embodiment of the method of using a DNA microarray in the present
invention is shown in Figures 1 and 2. In the left upper portion of Figure 1, a7 x 7
mm square DNA microarray is shown, and in the right portion of Figure 1, a
square-type 96-well plate with 96 DNA microarrays (7 x 7 mm) being held therein is
shown. In Figure 2, this is received by a thermal cycler. After a heat cycle is
performed by the thermal cycler, the well plate is taken out therefrom, and the detection
can be immediately made from the top or bottom face of the well plate using a CCD
camera.

[0057]

Next, the principle of the method for detecting a nucleic acid of the present
invention will be described. A gel-utilized DNA microarray is put in a well of a well
plate, and then a reaction solution is added to the well to bring the DNA microarray into
contact with the reaction solution or immerse the DNA microarray in the reaction
solution, followed by subjecting it to a heat cycle. In this way, a nucleic acid
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14/1 14/1 14/ 1 14/1 14/1 Nucleic acid probe (final concentration) 5
prol /til 5 pnol/gl 5 pnol/ttl 5 pnol/ttl 5 pnol/pl [0071] Next, the
gel precursor polynerizable solution containing the nucleic acid
probe was set in a desiccator. After the inner pressure of the
desiccator was set to a reduced |evel, one end of the hollow fiber
bundl e which is not fixed was immersed in the solution. N trogen gas

was i nj ecielification falIPRIcE GRPOR. caiDd chiFRdGGL Precursor pol ynerizabl e
sol ution contai .ng th%.nu%!elc q@;d g#%ﬂerggﬁrl tr gﬁged |Qto %ﬁ@he
ol | ow por t i ond TSP SRHStiB PRGacis oty reaths dhINA pieraarraves

t he vesseintijyscastion tslubioT, byameanhef pohgatesyickahiving Wasteps I(davatiration —
pr Ofeed fadlheadingOur Bplication) or 2T§w§st d@nﬁﬁ%&lalfi%—t ggﬁagﬁ%i@?ﬁ\y Egﬁs%évtﬁve
e B RATLLE 1l oo

As shown in Figure 3, in the early stage of the heat cycle, a nucleic acid
amplification reaction (PCR) occurs mainly in a liquid phase (in the reaction solution).
At the same time, a part of amplified products (targeted nucleic acid fragments)
hybridize to a probe DNA immobilized on a spot gel. At this time, large-size nucleic
acids such as genomic DNA and non-specifically-amplified nucleic acids having a large
size which cannot be diffused in the gel are eliminated and cannot go to the next step
(Figure 4). Further, as already described, the gel concentration of the spot is set
corresponding to the size (base length) of a nucleic acid as a detection target, i.c., in
consideration of the size of a nucleic acid to be diffused in the gel.

Subsequently, an extension reaction of the probe DNA is caused by a DNA
polymerase contained in the reaction solution using a target DNA as a template. By
the extension reaction, a region to which the primer DNA in the liquid phase can
hybridize is made (the right upper portion and the right lower portion of Figure 5).
[0059]

After that, by heating, dissociation of a double-stranded DNA is caused, and
simultaneously, the primer from the liquid phase is annealed to the terminus of the
extended probe (primer) and the amplification reaction of the opposite strand proceeds.
Regarding the opposite strand, since the template ends at the 3’-terminal portion of the
probe sequence, synthesis thereof is terminated without giving the full length, but by
heating after that, a part of it is diffused in the liquid phase and can play a role as a
template, a primer for nucleic acid amplification reaction (PCR) (the lower portion of
Figure 5).

By carrying out such steps repeatedly, DNA amplification and extension of the
probe DNA immobilized on the gel, hybridization of amplified products (amplified
nucleic acid fragments) and the nucleic acid amplification reaction (PCR) in the liquid
phase proceed simultancously.

When the terminus of the primer to be put in the liquid phase is labeled with a
fluorescent substance or the like in advance, a target DNA can be detected and
quantitated by detecting the presence/absence of the label or quantitating the label at the
time of the detection.

[0060]

Particularly in the present invention, as shown in Figure 4, even if an
unexpected amplified product is generated at the time of the nucleic acid amplification
reaction (PCR), a nucleic acid having a size larger than the intended size is not easily
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Next, the obtained hollow fiber bundl e was appropriately sliced in
the direction perpendicular to the |ongitudinal direction of the
fibers using a mcrotone to produce 300 thin sheets (DNA m croarrays)
having a thickness of 0.25 mm (see the | eft upper portion of Figure
1). In this working exanple, in the probe-imobilized gel in
each section, the ratio of the volunme of the gel (V (.tnB)) to the
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gene sequences, a kit for analysis regarding determination of parentage and criminal

investigation, a kit for analysis of congenital diseases, a kit for analysis of
chromosome/gene abnormality, a kit for genetic diagnosis (before implantation/before
birth), a kit for analysis of gene polymorphism associated with drug reaction, a kit for
analysis of gene polymorphism associated with lipid metabolism and a kit for analysis
of gene polymorphism in the otolaryngological/ophthalmologic field; a
diagnostic/clinical custom chip such as a chip for prediction of cancer prognosis, a chip
for drug development (clinical practice/drug discovery) and a chip for health food
development; and a kit for microorganism identification test such as a test in the
drug/food production process such as a microbial limit test and a test of microorganisms
in food/drinking water, a clinical test in the dental field such as detection of bacteria
associated with decay/periodontal disease and detection of opportunistic bacteria, an
environmental test in food factories/kitchens, an environmental test regarding a water
quality test of beverages, public baths, well water, etc., health and hygiene such as
prevention of infectious diseases/food poisoning and hygiene management for company
employees, identification of common bacteria including resistant bacteria, and a clinical
test of hepatitis virus, Helicobacter pylori, chlamydia associated with hepatitis, AIDS
virus, SARS virus, West Nile virus, norovirus (food poisoning derived from raw
oysters), influenza virus, fungus, mold, etc.

Hereinafter, the present invention will be more specifically described by way of
examples. However, the present invention is not limited to these examples.
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Primer FP413bp_cereus: 5' - AACTCCGAATGCCAATGACTTATCCTTAG 3' (SEQ I D NG
4) R primer (ii) PrimerRP413bp_cereus:

5' - AGCCTTCCTCAGGAAACCTTAGGCA-3' (SEQ ID NO 5) [0076] Primers for
obt ai ni ng PCR product of 827 bp - F prinmer (iii)

Primer FP827bp_cereus: 5' - AACTCCGAATGCCAATGACTTATCCTTAG 3' (SEQ I D NG
6) - Rprimer (iii) PrimerRP827bp_cereus:

5' - TTCACTGCGGCTTTCCGTTAAGAAAGCA-3' (SEQ ID NO 7) [0077] Primers for

obt ai ni ng PCR product of 1191 bp (1v)
Pri mer FP1191bp_cereus: 5 ° -AACTC(%%‘%TGACTTATCCTTAG3 ' (SEQ ID
NO 8) Ropriner (iv) PrimerRP1191bp_cereus:

- CCCCCTARGIET ACAAACTGTACCAA-3' (SEQ ID NO 9) [0078] As the
23S ri bos[g DNA sequence (genonic DNA sequence encodi ng 23S
ri bosomal ereus, the equence reqgi stered as

Accessi on—MNESRA R A QATER paraiionof DNA microarra

(http: //\g}lmllwmfsnoﬂs mnimchff@m mlznbxmehfrétm@w ded by the Nati onal

Center for Bi otpegmﬁgaaﬁa@fﬁs%&d&% ﬁé\@‘éb}lb&ﬁ@eww lized. The
nucl eot i qe 3S'ri bosomal DNA sequence (genom c DNA

sequence “encoth somal RNA) of Bacillus cereus (SEQ I D NO
10) is shown b@ﬂr@w th?\OthéluﬁlQ@ﬂldﬁﬂqS@l@@ﬁaq@@QHJ NOid wauprepared ferise ned
portion ias pﬁ)bl&UC|ﬂet0&h1§letnﬁ€qm€r‘tﬂ%oﬂﬁ'¢166h(ﬁaih Rythér canzemnrﬁahtem BfRPewas

E(?ESD: ([a)mant adg% cisfn@c?et)hét >5/‘ Sengo%tf | g' S f?:btl&e wgsp ﬁatreed St rﬁexq the
011gonucle0t1de was reacted with méthacrylic anhydride, and then purified with HPLC
and collected, thereby obtaining a 5’ end vinylated oligonucleotide having the
nucleotide sequence represented by SEQ ID NO: 1 below (probe (also functions as a
primer)).

[0063]

5’-AGGAKGTTGGCTTAGAAGCAGCCA-3’ (SEQID NO: 1)

(The abbreviation “K” represents guanine {G) or thymine base (T).)
[0064]

This oligonucleotide can hybridize to a portion of the 23S ribosomal DNA
sequence (genomic DNA sequence encoding 23S ribosomal RNA) of Bacillus cereus.
[0065]

1-2. Production of thin sheet made of a bundle of hollow fibers (DNA microarray)

A bundle of hollow fibers was produced using a sequence immobilization
device shown in Figure 6. In Figure 6, letters X, v and z represent three-dimensional
axes perpendicular to one another, and the x axis matches the longitudinal direction of
the fibers.

[0066]

Referring to Figure 6, two porous plates (21), each of which has a thickness of
0.1 mm and has 108 pores (11) having a diameter of 0.32 mm formed therein, were
prepared. The pores were arranged in 12 rows by 9 columns, and the distance between
the centers of each two adjacent pores was 0.42mm. These porous plates were
stacked, and. one polycarbonate hollow fiber (31) (produced by Mitsubishi
Engineering-Plastics Corporation; having 1% by mass of carbon black added thereto)
was passed through each of all the pores.
[0067]

The two porous plates were moved away from each other in the state where a
tensile force of 0.1 N was applied to each fiber in the x axis direction, and the two
porous plates were respectively fixed at two positions, i.e., a position of 20 mm away
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Baci |l us cereus AJ310099.1 23S rRNA gene (SEQ ID NO 10)
. CACGGTGGATGCCTTGACACTAGGAGT CGAT GAAGGACGGGACTAACGCCG
ATATGCTTCGGGGAGCTGTAAGTAAGCTTTGATCCGAAGAT TTCCGAATGGGG
AAACCCACTATACGTAATGGTATGGTATCCTTACCTGAATACATAGGGTATGGA
AGACAGACCCAGGGAACTGAAACATCTAAGTACCTGGAGGAAGAGAAACGC
AAATGCGATTTCCTGAGT AGCGGCGAGCGAAACGGAATCT AGCCCAAACCA

AGAGCCT T Qedent Ghd GhaPof THeTMYHoN Ak CAAd A Bﬁ%%ay from the one end of

CGAGGTA CGTA AA
GTACT GO TR ERET G AT R AP RIS RS PR B from cach other by

GAAATTCCAHOBIMAAT CT GGGAGGACCAT CTCCCAAGRCTAAATACTCCCTA
GT GAT CGAT AGT GAAGGAGRAGRaTCHéBrte EEDEESGk\enclosed by a plate-like

A e N o o

GAAGAGACGGAGCCGCAGCGAAAGCGAGT CTGAATA
GGGCGT TTAGIIGT GGT CGT AGACCCGAAACCAGGT GATCTACCCATGICC

AGGGTGAAGT TCAGGHAAGA ] $®m the top opening. As

@gﬁm&m
e o 4

TTGGAGGT Asmuimtreh by moraRutaretbnea hchshy thcctarieying 2.5% by mass of
AGT CAAACTR AT ASECAIIESAKeT 10 TG TedG€ed @ GRGRI GRlottl 6 the adhesive was used.
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e ST S AT o T e o
TGGCTTA TebosrArsTErsToVRT Anchiemcarhetierciiber bundle.

TGACFCFGEWAAATGFACCGGGGCTAAATACACCACCGAAGCTGCGAA
-&GATACCAATGGTSE%A el o7 peRA NARCASHEARCH R prepared by mixing at

ATFIFNEGRe,
%Tﬂﬁ&rﬁ%ow As a nucleic acid
AGGCT CGT @CHET @i masiaxdahie CHECE (SHEY ID NO: 1 was used, and

AGGOGAT GEAGHAGHEST hebiAdn mﬁ%m&ddnhﬁa—%ﬂegwm portions on which

NE g R
TGATGCGGARRE T #Nm@tmmb@mf@&w@@@m@@émare shown in Figure 7.
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’, the nucleic acid probe
gel is present and no

GCCGTAACT. COGTCCTAAGGTAGCGAAATTCCTTGT CGGGTAAGT TCCG
ACCCGCACSAAAEETGTIAACCGATTTCEACACTGICTCAACCAG CTCGG
TGAAAT TASAGTATETE I ANGAT GCAGGT TACCIRCCACACIICGCANREA | 280% 2.00%
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GIGCAAA
CGAAAGTY
ACGGATAPAREET,
ATCGACGH

oS AT oo

HURRCKECT TR ETC

SWGGT TTGGCACCT CGATGT CBEECTCATOGCATCCT(

NGGGCCATCGCT
CCeERnG

AGI (,'L:AGQJ-\L;GL:A

\GTWC
NEGECTG

0.01%

0.01%

TAGTCGG[!

AT TGT 1O AAC

b

ARG

97.19%

97.9%%

GGTTCAG
ATTTGAG

'V'\szIbUI\J‘\ \J RS )| /II‘\IW\JI

MR R AT APPSR A I

AR CCACCHAT

"'I'I\f"f"l\l\
NV

\(

14/1

14/1

GGTGTAC

CREFTE SIS AUGNAGBESATNAGETBENA

CEARGI

LCEARGE

5 pmol/ul

5 pmol/pl

GATAAG'I'%WAGCATCTAAGCATGAAG [ 0080] <PCR reaction>

Next, the gel precursor polymerizable solution containing the nucleic acid
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GeneAnp 9600 thermal cycler was used for the PCR reactions. The
tenperature conditions were as described bel ow. [0083] <Tenperature
conditions for PCR reaction> 95C 10 m nutes (94C for 30 seconds, 64C
for 1 mnute, 72C for 30 seconds) x 35 cycles 72C 1 minute
4Cmai nt ai ned after the conpletion of reaction [0084] After the
reaction, purification was carried out using MnEl ute PCR

puri fi catjrere s s&t%aag%)ocat%{"d &ﬁéﬁﬂl@nnﬁ/@%réééﬁﬂé'cﬁ'qh@ﬁémw&& wdt @kio a

MITi- e ut u

5 oaInaIQy;%Erh?cgfl 16 et Lo e B9 RURRE, Bl WP o B i diigd dn
conf i r redhe sphyd Pe 8Nstmm§ §a8 SR mmﬁtecbmé@tth@m@m@@m anddthe gst Ipegrairsor
vi ew of tpgubymeasdableanltion contaimih the nhéleichﬁld)jfr@b@wﬁﬁﬂiﬂl@ﬂﬁ&dl1ﬁt0ttﬁ@hollow

m ddl e of,, o?fth 10% ﬁ éfgt Tlll d ex% Fde"t eRel S 4Sse
and Lanes H’lf g ‘3 o P
inthis & é]ilePOIYmenzat*?Hé"’aé@ BWB%F%PJOBWG datch %‘frst he obt a| ned PCR

products was nHdesr#dolne fitw wmdkehiaving it nuasic cald prabiee detamed ih ke

concent r afol1gH ﬁUnuﬁﬁQﬁ' tﬁHlQﬂlé%IﬁH@%?ﬁielg%l %eﬁﬂatéqél%'s Q{a cfh0085] 2-2.
PCR r eact, Bﬁ]ln gel -hel d DNA mi croarray

m croarra[y ilizing hollow fibers (see the | eft port| on of Figure 1)
was put into aNg&L|theebtaingd heliyw fiherbundieud atcanprepdiabaly slivedria the direction

Bi ot echnglegghéizuiadjie SecldnPivudint] dirdgioMs K he Fideay Gside bthikiens t@br&iuﬁéﬂ

composi | ?Rq&%?h%%éﬁ?ﬂﬁﬁé#@??%%@ﬁg @%éicﬂ%%%%tﬁooﬁf‘-* 28 T R e

sol ut i onPosnRfifaRuel)-PCR product of 123 bp (5 frmol/p,L)1 pt 5 end
cy5-1 abel ed F ju ilnewotking ¢2nple\Nf thePprobe-intmolsitidedcyed it edvhilsectidn, theirais

(1) (20 BYHR Wlithé of the gel (V (um?)) to the contact surface area of the gel and the reaction
solution (S (pmz)) (i.e., a value obtained by dividing a value of V by a value of S (V/S))
was 125 as shown in the left lower portion of Figure 1.

[0073]

2. Confirmation of the improvement of specificity utilizing the molecular sieving effect
of gel

2-1. Preparation of template DNAs with different chain lengths

By utilizing the ATCC distribution service provided by Summit
Pharmaceuticals International Corporation, the genomic DNA of Bacillus cereus was
purchased (Accession No: ATCC 14579) to be used as a template for PCR reaction.

In order to obtain 4 types of nucleic acid fragments with different base lengths,
each of which includes, in the middle thereof, the sequence of the probe mounted on the
microarray (i.e., 5’-AGGAKGTTGGCTTAGAAGCAGCCA-3’ (SEQID NO: 1)) and a
nucleotide sequence derived from the 23S ribosomal DNA sequence (genomic DNA
sequence encoding 238 ribosomal RNA) of Bacillus cereus, 4 pairs of primers for the

above-described template were designed.
The designed 4 primer sets (forward (F) primer and reverse (R) primer) are

shown below.
[0074]
Primers for obtaining PCR product of 123 bp
- F primer (i)

PrimerFP123bp_cereus: 5’-GTATTAAGTGGAAAAGGATGTGGAGTTGC-3" (SEQ
ID NO: 2)
- R primer (i)

PrimerRP{23bp_cereus: 5°-CCGGTACATTTTCGGCGCAGAGTC-3’ (SEQ ID NO:
3)
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2 X AnpDirect buffer50 pi BioTaq (provided with AnpDirect kit)1l gL,
MIli-Qwater47 pL Total 100 pi [0087] After the reaction

sol ution was added, the top was sealed with an adhesive seal for
realtime PCR (ABI PRI SM Optical Adhesive Covers, Applied Biosystens
Inc., #4311971) to prevent |eakage of the reaction solution.
Subsequently, the 96-well plate was set in the thermal cycler GeneAnp
9700 (0. Zop¥spl ock). At the tine of setting, an alum num plate having
a thickness of .0.8 nmm a avi.n ame size as the bottom face of
the wel | e‘%?‘%?réf‘(ff%%n‘%g?’@%?f‘“&é’iqg? EBed, and the well plate was

pl aced thdfe@ner iy addition, Mcroseal 'F' + Sealing Pad (Bio-Rad)
was put tPeine@RP4IBhg ddieust | §-AAT TICGEAATOUOA APGAE TTRICCT TEESe (SEQ
position apd the lever was pulled down to naintain the state of
bei ng pre se8' rom above. [0088] In the program of the thernal
cycler, t ’Ea‘r)e setting was made as described bel ow, and the
entire redrimaRP4l3pecerams SUBEITEICCTCA GRAAAGCETRAGGEM-FenSEQA ID
heat cycII@opg)ogram having 40 cycles in total was conducted. [0089]
<Heat cyibﬁf 94C 7 m nutes (92C for 30 seconds, 60C for 1 mnute,
72C for qJUt e) x 20 cycles (92C for 30 seconds, 60C for 30
seconds, Pri@rs fir odtriging BhEsprodux@f 89 Ebhes 4Cmai ntai ned after the

conpl eti orF m;gagti on [ 0090] After the conpletion of the PCR
reaction, pt. I { . t

total mp‘g% B b S AT o R AR TAT ThatEe (e
Then purilpiwat@on was carried out using MnElute PCR purification kit
(Q agen) ;- Rapidimet i on was carried out with 14 pi MIli-Qwater. The
concent r Akt RAGHEBAMRI 3061l é@@ﬁ"i‘éd@ﬁAAGﬁ&AGﬁ)@ EQ

m croarr s.yinsed wmth 200 'L of TN buffer twce pi petti
and t hen e@ with an adhesive seal and left at 50C for 20 m nutes.
After thd®Q7Hhe total amount, i.e., 200 gL of TN buffer was renoved

by pi pet tPiridgers BR@biaEnONORPredQAGF RO VES rinsed with 200 1.LL of TN
buf fer twce. b Kpetting. After that, the total amount was renoved,
L. ot %l\(IR)B

and 100 gL * uffer was added, followed by detection operation.
' the dePEBErd 18Hen aeicen, S A QECABBUGHRECAIATHERIAGS® (SEQ
det ect i odDapPag)at us for DNA m croarray was used. I nmagi ng of the DNA
m croarray Iq@\;)forrred from above the well with an exposure tine of

€ .

R L e R S
NO:
[0078]

As the 238 ribosomal DNA sequence (genomic DNA sequence encoding 238
ribosomal RNA) of Bacillus cereus, the sequence registered as Accession No.:
AJ310099.1 in the GenBank database (http://www.ncbi.nlm.nih.gov/genbank/) provided
by the National Center for Biotechnology Information (NCBI) was utilized. The
nucleotide sequence of the 23S ribosomal DNA sequence (genomic DNA sequence
encoding 23S ribosomal RNA) of Bacillus cereus (SEQ ID NO: 10) is shown below.
In the nucleotide sequence, the double-underlined portion is a nucleotide sequence
which can hybridize to the probe (SEQ ID NO: 1) (since it is double-stranded, the
opposite strand (complementary strand) hybridizes).

[0079]

Bacillus cereus AJ310099.1 23S rRNA gene (SEQ 1D NO: 10)
CACGGTGGATGCCTTGACACTAGGAGTCGATGAAGGACGGGACTAACGCCG
ATATGCTTCGGGGAGCTGTAAGTAAGCTTTGATCCGAAGATTTCCGAATGGGG
AAACCCACTATACGTAATGGTATGGTATCCTTACCTGAATACATAGGGTATGGA
AGACAGACCCAGGGAACTGAAACATCTAAGTACCTGGAGGAAGAGAAAGC
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[ 0091] When the fluorescence intensity of the spot was
guantitated as the nedi an value of fluorescence intensities in the
spot, gel concentration-dependent fluorescence intensity was shown.
In the graph in Figure 9, B-Med at the far right is the fluorescence
intensity of the blank spot. It was determ ned whether or not the
detection was successful using the cutoff value: the fluorescence

i ntensit ymm&rm"mmm@c&tﬂm&@@@&ﬂc@%ﬂﬁr'@@m@c@ﬁwcﬁe

et et | o GACUETIALLIEIAY é@é@@%@gﬁ@%@ﬁi@&dﬁﬁm
concent r dtFHRET GAGCCHAHTCHAAAMFCIEICEFCATABNGREIAACAACCCC
signifi ca@frA@a?ocmAA@Tcrt:GMTM@WWAM@D@AGTMG@M@ACGT

because GGERUGRRE: AR (;Aﬁqq]@%ﬂ%mpﬁ%
FEETI R e s N ol
as a det e¥bUGIGAGTHAAAGAIGAICIHT GAA AT ETGITACGCTAVAARTAIBCA GAIGEOE
gel, the GT”P&A”F@G@’R?ATGG@@FG&CWTT@Q%@%RF@AA@@G@@t}AGTTAg%}ATCCC

vas obserdEaC ARG R TN CAL A GLoRRA R Al Cog Ak

sel ect | o GECHI TAGTACE TAGTECGTACHE GE GRA APRASE TKATCRAGC MG RIG e
of the nuaod;eGcr@@AGTW@A@@TMCA@T@%TG@A@Gcwﬁﬂemcmcwcepr@m

S O QTSN S A
operatlmgé@A@§§ Q&% p@&é%@% ggﬁ@ﬁﬁ@@ THWAETOHAAGAGTC
conposiUFﬁG@AGG%AGKEOWﬁEGAﬁﬁGmﬁ@EA@GG@&C@h@n@eGGﬂIIkGCGAMETC
bggg\év in &%A%RT@@GA@G@@;&%M%%T&@ %T@beg %% dﬂ‘ct
(0094) <Camiar e, 80 KR e O L B S R0
'L 5 eMGWGW&W@@MAGGATQWGMHGCMAQMMW
buf f er 50 TRIGCBTA AGGCRICWITITAARBA GEUCHTANEAETrAd ¢t TAGRCGAG
wat er 47 RigaCTCTGCGCCGAAAATGTACCGGGGCTAAATACACCACCGAAGCTGCGAA
TTGATACCAATGGTATCAGTGGTAGGGGAGCGTTCTAAGTGCAGTGAAGTCA
GACCGGAAGGACTGGTGGAGCGCTTAGAAGTGAGAATGCCGGTATGAGTAG
CGAAAGACGGGTGAGAATCCCGTCCACCGAATGCCTAAGGTTTCCTGAGGA
AGGCTCGTCCGCTCAGGGTTAGTCAGGACCTAAGCCGAGGCCGACAGGCGT
AGGCGATGGACAACAGGTTGATATTCCTGTACCACCTCTTTATCGTTTGAGCA
ATGGAGGGACGCAGAAGGATAGAAGAAGCGTGCGATTGGTTGTGCACGTCC
AAGCAGTTAGGCTGATAAGTAGGCAAATCCGCTTATCGTGAAGGCTGAGCTG
TGATGGGGAAGCTCCTTATGGAGCGAAGTCTTTGATTCCCCGCTGCCAAGAA
AAGCTTCTAGCGAGATAAAAGGTGCCTGTACCGCAAACCGACACAGGTAGG
CGAGGAGAGAATCCTAAGGTGTGCGAGAGAACTCTGGTTAAGGAACTCGGC
AAAATGACCCCGTAACTTCGGGAGAAGGGGTGCTTTCTTAACGGAAAGCCG
CAGTGAATAGGCCCAAGCGACTGTTTAGCAAAAACACAGGTCTCTGCGAAG
CCGTAAGGCGAAGTATAGGGGCTGACACCTGCCCGGTGCTGGAAGGTTAAG
GAGAGGGGTTAGCGTAAGCGAAGCTCTGAACTGAAGCCCCAGTAAACGGCG
GCCGTAACTATAACGGTCCTAAGGTAGCGAAATTCCTTGTCGGGTAAGTTCCG
ACCCGCACGAAAGGTGTAACGATTTGGGCACTGTCTCAACCAGAGACTCGG
TGAAATTATAGTACCTGTGAAGATGCAGGTTACCCGCGACAGGACGGAAAGA
CCCCGTGGAGCTTTACTGTAGCCTGATATTGAATTTTGGTACAGTTTGTACAG
GATAGGCGGGAGCCATTGAAACCGGAGCGCTAGCTTCGGTGGAGGCGCTGG
TGGGATACCGCCCTGACTGTATTGAAATTCTAACCTACGGGTCTTATCGACCC
GGGAGACAGTGTCAGGTGGGCAGTTTGACTGGGGCGGTCGCCTCCTAAAGT
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Total 100 p.L [0095] In the same manner as Exanple 1, after
t.he conpletion of the PCR reaction, the well plate was taken out from
the apparatus, and the total anmpbunt of the PCR reaction solution was
renoved by pipetting. Then purification was carried out using

M nElute PCR purification kit (Q agen), and elution was carried out
with 14 pl MIli-Qwater. The concentration was neasured and it was

401 nnol / @tAAc_GGAGddG@@@A%Q(@GT@GWT@@GKm@ﬁé?A%&D@A TCGTAGA

hetoct: orBRBeAAARL T G@@%Tﬁi%f%%9@¢%ﬁé@é%@%m
i nt ensi t COAAMETSEFRGGBEA GUEMTIACHETGEHT THCHATGEAAGGHEQATCGCTCA
$ : uor esceACSGATNS AGERA COCCOGERATAAGAGGOTTRTE TEUCTT AL BAENEAC t
uor esce, | > |
vas. dot er&ﬁ‘gﬁﬁﬁfEE“%G%‘ﬁ%@%ﬁ@?&?ﬁm%@%@ﬁ?ﬁ%ﬁgﬁﬁe
Cutof f Vel MaTCO G A A R G BRLTC GCAICA NRA MAGKIC TPAE G GARREC
st andar d GEVTEAGHACGTIAGE GAGHC AFOTCGRETECECEATCCGTOGTBEGCGTA GG AKL3
bp, it Wﬁ%ﬁ@ﬂ@@ﬁ@ﬁTé@ﬁﬂ@ﬁ%@d&@A@%@bd& EACwREAREdRE

o suf i '&?@ﬁbﬂ‘gﬁ&i‘%ﬁmqéﬁ%ﬁé&@%@ G GIAG NS Haeb a0
t he spot GATAAGEIGETIGCAASLBATERESGAAFGAAG in the case of gel of 2%
by nass, [80gp]i ficant variation of the fluorescence intensity was

obser ved Jgrga : dropping off froma spot and a poor form of gel.
[ 0096] %igté%%di ng to the results, by arranging the spot with

the gel concent(G FRtNS: Weye petfored by Haias dhrisensmin DNA o8 Barillup sereus
nucl ei ¢ 460 dg/at.) as detrapiticand waingahe ufordrhaitoged A@rire: ees kape@iveli NEor

ef fect of ; f i ' ed in a gel
concent régigﬁggg%%ﬁg%%{l Ama ntg?(',q%g[gghlse g@gog%r%%%éﬂﬁ?%g&gn t he size

was obse It was found that by the double action, i.e.,
sel ect i orr(@mpasdionwd P€iRcreaetiont solutiohe probe and sel ection of the size
of the nucl ei,\;]_S@ﬁjti@niolﬂ éﬁtﬁ‘nig@N&%ﬂBﬁﬁ}lP@éér%&{(@@?j@ﬂﬂ?”t 'mflngri a DNA
m croarray, - fs. re.specific detectron conpar 0 a
flat plat ehk?@rﬁ%@e 2, ded.  Exampl o 3 [0090P K - The
sane oper at i onReirimpers () 63 (EkE@AMM) 1 was conduct ed excepf-StiHat t he
conposi ti on of 2bhampOReteadfdron sol uti on was changed assd@gcri bed

bel ow in 2-2 (B4 QA il 4 : m croarray) of ;Exanple 1.
[ 0098] <Conpos .10 cﬁ@%@ rleacﬁpﬁr%gglfjﬂ\lﬁom Sol ution g LPCR pr oduct
of 827 bp (5 f = 3 i (5
frnol /gL)1 [IL Botabnd cy5-1abeled F priner (iii) (20 pM 00&GupL 5' end
cy5- | abeljggg2R prinmer (iii) (20 tiMO0.5 pL
GeneAmp 9600 thermal cycler was used for the PCR reactions. The
temperature conditions were as described below.
[0083]
<Temperature conditions for PCR reaction>
95°C 10 minutes
(94°C for 30 seconds, 64°C for 1 minute, 72°C for 30 seconds) x 35 cycles
72°C 1 minute

4°C maintained after the completion of reaction

[0084]

After the reaction, purification was carried out using MinElute PCR
purification kit (Qiagen), and elution was carried out with 14 puL Milli-Q water. After
that, electrophoresis was carried out using Bioanalyzer of Agilent, and a PCR product
having a desired size was confirmed. Figure 8 shows results of electrophoresis and a
schematic view of the position corresponding to the probe sequence in the middle of
each of the product. In Figure 8, Lane L is a size marker, and Lanes 1-4 are PCR
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5' end cyb5-labeled F prinmer (iv) (20 gM0.5 jiL 5 end cy5-1labeled R
primer (iv) (20 pMO0.5 pL 2 x AnpDirect buffer50 pL BioTaq (provided
with AnpDirect kit)l pL MIIli-Qwaterd47 [IL Total 100 !'lL [0099]

In the same manner as Exanple 1, after the conpletion of the PCR
reaction, the well plate was taken out fromthe apparatus, and the
total anmount of the PCR reaction solution was renoved by pipetting.

Then purigb@ald O Masp, 384 bh, %@7%tanaql199b;t§4rnﬁhstﬁraaPCR purificati on kit
(Q agen), and uti.on.was c hﬁ&lﬁ]gu Eg}ﬁ?gwg]lllﬁggmte% d
concentration FhsabgpeE ot 5 Bl?tﬂ c cafyredzand the
nnol / pL aedceniatipn gend celoglateri gnd By woasemotion mf@hstlppro@wn\m adjustirh el
on the bamd)l,tpL el ectrophoresis). In the sane manner as Exanpl e
1, a cy5 grfﬂrescence signal at each spot was detected. Results of

t he dete IO are shown i n F| qur e 11. [0100] When t he

f 1 uor escenee= ST GRICIGAEIaYyant it ated as the nedi an

val ue of fl uor eﬂsgehhﬂdlmwﬁnmldromyl utilizieg $pddw filedrs (sec the left portion of

ﬁggﬁgpt ;gﬁ@@ﬂ%@@ qenﬁoalvré g&% Rﬁ@ér@mﬁ%ﬁg%ﬁfgg% m i%chﬁ&ogf’ége
e suc e adm i e iting otk 53 it Of Akt Feaptign
t he bl anksobyion havipg theebalowdsorided evmpoditon whs addedlﬂieaﬁk spot. As a
result, ipogd)e case of the mxture of 827 bp and 1191 bp, it was

determ ne mtr%?ogb#"g"fq’%t}a% Cﬁ)o /lal nnat be perforned at the spots with

gel of fro i/ mass, but it was shown that the
det ection can @Q‘%@Pfoif@pgnﬁfp@l%@f 2t b fxoliie spot withidel of 2.8%
by mass. |In thé’ eabeyselabgled FlinR(ihy20@s3, as in the cases Exanpl es

1 and 2, droppisn erved. Further r| ation of
SMEhs- GHAR Rﬁggn@égs@ﬁveggs

the fl uorescen e |n nsi tg/ [0101] rding to
the results, JieRPHIE spot with the gel concentl5 Pﬁon bei ng
set to correspM&qiptdmd@lm@iAm;ﬂ)lmchkm)l eic acid as a defection
target utilizi ngewat@Pl ecul ar sieving effect of the gagy,the

fl uorescence |%gl?sr ty was decreased 1n a gel concentragjbé)n dependent
manner, and sel'eCti on depending on the size was observe

was foundl908d{ by the double action, i.e., selection of the nucl e| c
acid by the pr Qlfef&fﬁte&&ioﬁcsbhmﬂn@\fastaﬁ&ecﬁitHeEtopfwdstEaledJG.ﬂltﬁia(ﬁ adbikdivd feal

the gel ‘}‘&n&%ﬂﬁﬁ@@gg" ﬂBP%ﬂﬁgM ﬂeﬁdh&l\g\'éo%r re Feégpétﬁlgs Inc.,

enabl es t ect I on conpared. to a ’I a
array, c%ﬁ%e]b} rB%Qﬂlt lﬁ{ag‘ﬁ%‘] Wﬁﬁéﬂ*‘aﬁoﬁiﬁ@n& anpl e 1]
Subsequently, the 96-well plate was set in the thermal cycler GeneAmp 9700

(0.2 mL block). At the time of setting, an aluminum plate having a thickness of 0.8
mm and having the same size as the bottom face of the well plate (11.5 x 7.5 cm) was
placed, and the well plate was placed thereon. In addition, Microseal ‘P+’ Sealing Pad
(Bio-Rad) was put thereon, and the lid was slid slowly so as not to cause position gap
and the lever was pulled down to maintain the state of being pressed from above.

[0088]

In the program of the thermal cycler, temperature setting was made as
described below, and the entire reaction system was subjected to a heat cycle treatment.
A heat cycle program having 40 cycles in total was conducted.

[0089]
<Heat cycle>

94°C 7 minutes

(92°C for 30 seconds, 60°C for 1 mimute, 72°C for 1 minute) x 20 cycles

(92°C for 30 seconds, 60°C for 30 seconds, 72°C for 30 seconds) x 20 cycles

4°C maintained after the completion of reaction
[0090]
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A commerci al |l y-avai | abl e hydrogel -coated slide (CodeLink (registered
trademark) Activated Mcroarray Slides (Surnodics, Inc., #DNO1l-0025))
was cut into a 7 x 7 nmsquare, and oligo DNA was spotted thereon to
prepare a flat plate-like DNA array (Figure 12). The array was

prepared according to the nmethod in Exanple 1 of Japanese Lai d- Open

Pat ent Publication No. 2006-174788. [0103] The prepared array
was put into a Aﬁérlth@gorﬁplé%}%ﬁhé YER 1%§ct}’é§1| {he%eﬁf;%afé%\rfdggaﬁeﬁ%u?ﬂ%ﬁl @k

Ex le 1

ot on 58 iR AITRGT of B Pk Pcipn SipBon s it B aipeting
Exanpl es Theanpprificatipre vaeRamsd caut oningxMénElvenk CRegiridiontthac kie dQfagen)eved y
di f f er entelshicdewhs 3&1’1@@ ,oué dathbps BAMiIRRY aftflerl 19%e RBhcendiGorR V\%&’ Pneasured

fl uoresce ch spot was detected. Results of the
det ectlon&?ﬁre%%%%%v elﬁ?f fluorescence intensities in the spot) are

shown in TableX Svipicroumy vas THIseE wath 26024 of T¢miisr byige by pinettings
tenpl ate diﬁdhanseahﬂdueltlohn hiilusivesealned lefitae56C fas20lddhuigs. 123604 tdhl 3hbp

11245 82%hp a;ﬁloggé 136139210(})QLL139‘?I§‘J bhfO0%¥as removed by pipetting, and the DNA
microarray was rinsed with 200 uL of TN buffer twice by pipetting. After that, the
total amount was removed, and 100 uL of TN buffer was added, followed by detection
operation.

In the detection operation, a cooled CCD camera-type automatic detection
apparatus for DNA microarray was used. Imaging of the DNA microarray was
performed from above the well with an exposure time of 1 second, and a cy5
fluorescence signal at each spot was detected. Results of the detection are shown in
Figure 9.
f0091]

When the fluorescence intensity of the spot was quantitated as the median
value of fluorescence intensities in the spot, gel concentration-dependent fluorescence
intensity was shown. In the graph in Figure 9, B-Med at the far right is the
fluorescence intensity of the blank spot. It was determined whether or not the
detection was successful using the cutoff value: the fluorescence intensity of the blank
spot + 2xthe standard deviation of the blank spot. As a result, in the case of 123 bp, it
was determined that the detection was barely successful at the spots of all the gel
concentrations. However, in the case of gel of 2% by mass, significant variation of the
fluorescence intensity was observed because of dropping off from a spot and a poor
form of gel.

[0092]

According to the results, by arranging the spot with the gel concentration being
set to correspond to the size of the nucleic acid as a detection target utilizing the
molecular sieving effect of the gel, the fluorescence intensity was decreased in a gel
concentration-dependent manner, and selection depending on the size was observed.

It was found that by the double action, i.e., selection of the nucleic acid by the
probe and selection of the size of the nucleic acid in the gel concentration-dependent
manner, a DNA microarray, which enables a more specific detection compared to a flat
plate-like array, can be provided.

Example 2

[0093]
The same operation as that of Example 1 was conducted except that the
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Since the array in which the probe (also functions as the priner) is
I mobi lized on the surface of the substrate does not have the

nol ecul ar sieving effect, the sane | evel of signal intensity was
detected by using any size of tenplate. That is, it was thought that
if a genomi c DNA or a non-specific anplified product having a | arge
size is produced/ m xed, the condition is easily affected by

nhon- speci dokolifidh ot AP CRRedchi6h @&Ltibﬁ\@gﬁt r@lﬁ%ﬁiﬁ&&%ﬁi bdidw in %@ﬁi}{

The net hod for .detec a nucl ei id, mcroarray to

used in trﬁ%cnd’gt‘%gfﬂ%& ﬁg{%wr‘c’mﬂéﬂyﬁﬁgﬁﬁrﬂ@e the present invention
are suitd80¥] for exanple, for the treatnent of a |arge anount of
speci nen,< draitn SPCH apdordoRaidnsabi ity and utility. EXPLANATI ONS
OF LETTERS 7 2 I pl ate 31hql l.ow fi ber
Alpl ate-1i ke b%%%ﬁ%%%ﬁ&éﬁ“&@éss. on No: VARG 14579
SEQUENCE LI STI NGorRer-Tbsted Foriooy (SHE0HYINO, 1: synt het 06 IBNA SEQ 1 D
NG 2: synt het is¢ efNgySSRRRIEORNGIME: (iip{20tiM} i ¢ DNA SEQ | DONGIL5:
synthetic DNA §EQAh@d}Qctﬁﬁffe?ynt hetic DNA SEQ ID NO 8: 58Y.At hetic DNA

SEQ ID Na9: Bio aq {plrocvig)ew with AmpDirect kit) [ uL
Milli-Q water 47 uL
Total 100 pL.

[0095]

In the same manner as Example 1, after the completion of the PCR reaction,
the well plate was taken out from the apparatus, and the total amount of the PCR
reaction solution was removed by pipetting. Then purification was carried out using
MinElute PCR purification kit (Qiagen), and elution was carried out with 14 pL Milli-Q
water. The concentration was measured and it was 401 nmol/pL.

In the same manner as Example 1, a cy5 fluorescence signal at each spot was
detected. Results of the detection are shown in Figure 10.

When the fluorescence intensity of the spot was quantitated as the median
value of fluorescence intensities in the spot, gel concentration-dependent fluorescence
intensity was shown. In the same manner as Example 1, it was determined whether or
not the detection was successful using the cutoff value: the fluorescence intensity of the
blank spot + 2xthe standard deviation of the blank spot. As a result, in the case of 413
bp, it was determined that the detection cannot be performed at the spot with gel of 10%
by mass, but it was shown that the detection can be sufficiently performed at the spot
with gel of 2.8% by mass and the spot with gel of 3.8% by mass. Further, in the case
of gel of 2% by mass, significant variation of the fluorescence intensity was observed
because of dropping off from a spot and a poor form of gel.

[0096]

According to the results, by arranging the spot with the gel concentration being
set to correspond to the size of the nucleic acid as a detection target utilizing the
molecular sieving effect of the gel, the fluorescence intensity was decreased in a gel
concentration-dependent manner, and selection depending on the size was observed.

It was found that by the double action, i.e., selection of the nucleic acid by the
probe and selection of the size of the nucleic acid in the gel concentration-dependent
manner, a DNA microarray, which enables a more specific detection compared to a flat
plate-like array, can be provided.

Example 3
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CLAIMS 1. A nethod for detecting a nucleic acid, which conprises:

(a) a step wherein a gel, on which a probe is imobilized, is brought
into contact wwth a reaction solution which contains a nucleic acid
that serves as a tenplate for nucleic acid anplification, a priner
set for nucleic acid anplification, a nucleotide unit and a DNA
extension enzyne; (b) a step wherein the gel and the reaction

sol ution [gpg7jsubj ected to a heat cycle for perform ng a nucleic aci d

anpllflcatlon 8acLi o e rei ucl ei ¢ nts
having a speci fll%% %aseOP%ffﬁ@% aﬁr%’ &8 flef :Io%a%r?ﬁﬂ 1i‘eitet&e
nucl ei ¢ FOMPopitig pf thesPCRmepctipn polatian sgs ghanged as dessri @cl b‘d@@dn r2u2; (RGR
acid fragammtos ingel- ldaﬂidBNﬁEﬂnchanéEb@fEﬁﬁlhﬂlddaCCordl ng to claiml,
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the vol une of tSeiutipelof PCR proBRt of 827 hp(iﬁnmlé,dl) surface dnda of the
gel on which tRRLAIARE PCR 4 mlolfq;@pb ELL'[)eaCt' on qq_[ ution (S
(pm2)) is 50 or, Ing to any on clainms 1
to 3, wherein éhi@}%}fﬂé} © ?é)ﬁmf‘%gn ?%(%@MSS i mobi | i zed% 5(s)“ﬁ'\el din a
wel | or through- @’Sr}ﬂb@leéﬂmm%l‘t(él) (80 u¥he met hod accofdimlg to any
one of clainms ¥ tfd dy5-Mbee@Fprinke (582 ich the probe.s ;s
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clainms 1 to 5, Apwplirec concentration of the gel 58mLwhi ch t he
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In the same manner as Example 1, a cy5 fluorescence signal at each spot was
detected. Results of the detection are shown in Figure 11.

[0100]

When the fluorescence intensity of the spot was quantitated as the median
value of fluorescence intensities in the spot, gel concentration-dependent fluorescence
intensity was shown. In the same manner as Example 1, it was determined whether or
not the detection was successful using the cutoff value: the fluorescence intensity of the
blank spot + 2xthe standard deviation of the blank spot. As a result, in the case of the
mixture of 827 bp and [191 bp, it was determined that the detection cannot be
performed at the spots with gel of from 3.8% by mass to 10% by mass, but it was shown
that the detection can be sufficiently performed at the spot with gel of 2.8% by mass.
In the case of gel of 2% by mass, as in the case of Examples 1 and 2, dropping off from
a spot was observed. Further, variation of the fluorescence intensity was observed.
[0101]

According to the results, by arranging the spot with the gel concentration being
set to correspond to the size of the nucleic acid as a detection target utilizing the
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(c) a step wherein the gel precursor solutions introduced into the
hol | ow portions are reacted to hold a gel-like product conprising the
probe in the hollow portions of the hollow fibers; and (d) a step
wherein the hollow fiber bundle is sliced in the direction crossing
the longitudinal direction of the fibers into thin sections.

SEQUENCE LI STI NG <110> M tsubi shi Rayon Co., Ltd. <120> A nethod of

det ect i NGgngleBules ﬁeﬁngceffécﬁéﬁ@ﬁ e@Tﬂag fﬁﬁ%céﬂé%eﬂf Qr%gl dQ&Z&%& %Z%e;
2011-02- 10 <1 at en versi o

o <9 5 R RR o dep S aush nd i lbp Bigins i e eSSBS

cttagaagca gccdbwafoups that by the double action, i.e., selection of the nucleic acid by the
probe and selection of the size of the nucleic acid in the gel concentration-dependent
manner, a DNA microarray, which enables a more specific detection compared to a flat
plate-like array, can be provided.
[0102]
[Comparative Example 1]

A commercially-available hydrogel-coated slide (CodeLink (registered
trademark) Activated Microarray Slides (Surmodics, Inc. #DN01-0025)) was cut into a
7 x 7 mm square, and oligo DNA was spotted thercon to prepare a flat plate-like DNA
array (Figure 12). The array was prepared according to the method in Example 1 of
Japanese Laid-Open Patent Publication No. 2006-1747838.

[0103]

The prepared array was put into a well of a square-type 96-well plate as in the
case of Example 1, and it was immersed in 100 pL of a PCR reaction solution to
perform a PCR reaction.

In the same manner as Examples 1 and 2, the PCR reaction experiment was
conducted for every different size (123 bp, 413 bp, 827 bp and 1191 bp), and a cy5
fluorescence signal at each spot was detected. Results of the detection (median value
of fluorescence intensities in the spot) are shown in Table 2 below.

[0104]
[Table 2]
Size of PCR product used as template | Median value of fluorescence intensities
123 bp 12304
413 bp 11245
827 bp 11025
1191 bp 12031
[0105]

Since the array in which the probe (also functions as the primer) is immobilized
on the surface of the substrate does not have the molecular sieving effect, the same level
of signal intensity was detected by using any size of template. That is, it was thought
that if a genomic DNA or a non-specific amplified product having a large size is
produced/mixed, the condition is easily affected by non-specific hybridization thereof.

INDUSTRIAL APPLICABILITY

[0106]
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<211> 29 <212> DNA <213> Artificial <220> <223> Synthetic DNA <400> 2
gt att aagt g gaaaaggatg tggagttgc29 <210> 3 <211> 24 <212> DNA <213>
Artificial <220> <223> Synthetic DNA <400> 3 ccggtacatt ttcggcgcag
agtc24 <210> 4 <211> 29

The method for detecting a nucleic acid, the DNA microarray to be used in the
detection method and the like of the present invention are suitable, for example, for the
treatment of a large amount of specimen, and have excellent practicability and utility.

EXPLANATIONS OF LETTERS OR NUMERALS

[0107]
11 pore
21 porous plate

31 hollow fiber
41 plate-like body

ACCESSION NUMBER
[0108]

Accession No: ATCC 14579

SEQUENCE LISTING FREE TEXT

[0109]

SEQ ID NO: 1: synthetic DNA
SEQ ID NO: 2: synthetic DNA
SEQ ID NO: 3: synthetic DNA
SEQ ID NO: 5: synthetic DNA
SEQ ID NO: 6: synthetic DNA
SEQ ID NQO: 8: synthetic DNA
SEQ ID NO: 9: synthetic DNA
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<212> DNA <213> Artificial <220> <223> Synthetic DNA <400> 4
aactccgaat gccaatgact tatccttag29 <210> 5 <211> 25 <212> DNA <213>
Artificial <220> <223> Synthetic DNA <400> 5 agccttcctc aggaaacctt
aggca25 <210> 6 <211> 29 <212> DNA <213> Artificial <220> <223>
Synt heti c DNA <400> 6

CLAIMS

1. A method for detecting a nucleic acid, which comprises:

(a) a step wherein a gel, on which a probe is immobilized, is brought into contact with a
reaction solution which contains a nucleic acid that serves as a template for nucleic acid
amplification, a primer set for nucleic acid amplification, a nucleotide unit and a DNA
extension enzyme;

(b) a step wherein the gel and the reaction solution are subjected to a heat cycle for
performing a nucleic acid amplification reaction;

(c) a step wherein nucleic acid fragments having a specific base length are selected from
among the amplified nucleic acid fragments; and

(d) a step wherein the selected nucleic acid fragments are detected.

2. The method according to claim 1, wherein a plurality of types of gels with different
gel concentrations are used as the gel on which the probe is immobilized.

3. The method according to claim 1 to 2, wherein the ratio (V/S) of the volume of the
gel (V (um®)) to the contact surface area of the gel on which the probe is immobilized
and the reaction solution (S (um?)) is 50 or more.

4. The method according to any one of claims 1 to 3, wherein the gel on which the
probe is immobilized is held in a well or through-hole in a substrate.

5. The method according to any one of claims 1 to 4, wherein the gel on which the
probe is immobilized comprises a substituted (meth)acrylamide derivative and/or an
agarose derivative.

6. The method according to any one of claims 1 to 5, wherein the gel concentration of
the gel on which the probe is immobilized is more than 2 % by mass and less than 5 %
by mass.

7. A microarray, by which a plurality of types of gels with different gel concentrations
are carried, and wherein a probe is immobilized on the gels.

8. A method for producing the microarray according to claim 7, which comprises:

(a) a step wherein a plurality of hollow fibers are three-dimensionally arranged so that
the fiber axial directions of the hollow fibers become the same, and wherein the
arrangement is fixed with a resin to produce a hollow fiber bundle;

(b) a step wherein a plurality of types of gel precursor solutions with different monomer
concentrations containing a probe are introduced into the respective hollow portions of
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aactccgaat gccaatgact tatccttag29 <210> 7 <211> 28 <212> DNA <213>
Artificial <220> <223> Synthetic DNA <400> 7 ttcactgcgg ctttccgtta
agaaagca28 <210> 8 <211> 29 <212> DNA <213> Artificial <220> <223>
Synt heti c DNA <400> 8 aactccgaat gccaatgact tatccttag29 <210> 9

the hollow fibers of the hollow fiber bundle;

(c) a step wherein the gel precursor solutions introduced into the hollow portions are
reacted to hold a gel-like product comprising the probe in the hollow portions of the
hollow fibers; and

(d) a step wherein the hollow fiber bundle is sliced in the direction crossing the
longitudinal direction of the fibers into thin sections.
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<211> 27 <212> DNA <213> Artificial <220> <223> Synthetic DNA <400> 9
ccgcctatcc tgtacaaact gtaccaa27 <210> 10 <211> 2770 <212> DNA <213>
Baci | l us cereus <400> 10 cacggtggat gccttgacac taggagtcga tgaaggacgg
gact aacgcc gatatgcttc60 ggogaomicotl |g@et aagett tgatccgaag atttccgaat
ggggaaaccc actatacgtal20 atggtatggt atccttacct gaatacatag ggtatggaag

acagacccag1@gqﬂq&gggﬁqggmpgactgﬂgta cct ggaggaa gagaaagcaa atgcgatttc
ct gagt agcg gcgagcgaaa240 cggaat ct ag cccaaaccaa gaggcttgec tcttggggtt

gtaggacay%zgéﬁiﬁggg@ggggt&ﬁﬁ%ggﬁgggjggg%ggtaga cgaagcgacc tggaaaggtc

cgt cgt aga
130> PCT12-0002

<1507 JP 2011-027588
151> 2011-02-10

<160> 10
170> Patentln version 3.4

210> 1

11> 24

{212> DNA

213> Artificial

220>
<{223> Synthetic DNA

<400> 1
aggakgttee cttagaagca gceca 24

Q210> 2

Q11> 2%

<212> DNA

213> Artificial

{2200
223> Synthetic DNA

<400> 2
gtattaagte gaaaaggate tggagttsc 29

210> 3

11> 24

<212> DNA

213> Artificial

220>
(223> Synthetic DNA

400> 3
ccggtacatt ttcegcecag agtc 24
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ccgtagt cga aacttcgttc
t ccgt cggaa tctgggagga
aaccagtacc gt gagggaaa
aaccgt gt g@16t agaaat ag
t gaaccggcg gt j@cgat c
gcgagt ct gg14 agiggcat t
tgtccagg%%Tagag&sﬁ%ﬂﬁ

g

tgcggggat g dggtgtgg

ccccgaaat g,gct ttaggge
gaactaggqg g?c cat cgg
cct t aggagt aggﬂaﬁé&én

ccagct aag
aggat gt t

t cccaaagt g
0&x thgaagca

tctcttgaat
ccatctccca
ggt gaaaagc
t cagagcccg
ccgt gcaagg
t agt acgt gg
t aacact gaa
agcggagaaa
tagcctt aag
tt accgaat

gat aagat
t gt at t aagt
gccaccattt

gact ct gcactngasdgcgradsad gododt aa

at ggt at cag t ggt agggga
gagcgcttag aagt gagaat
ccgaat gcoigagyt tt cct

Q11> 25

<212> DNA

213> Artificial

<2207
<223

<400> 5

gcgttctaag
gccggt at ga
gaggaaggct

Synthetic DNA

agccttecte aggaaacctt aggca

210> 6

211> 29

<212> DNA

213> Artificial

<2207
<2237

<400> 6

Synthetic DNA

aactccgaat geccaatgact tatccitag

Q1> 7

211> 28

<212> DNA

Q213> Artificial

<2207
223>

<400> 7

Synthetic DNA

ttcactecge ctttceegtta agaaagca

<210> 8
211> 29
<212> DNA

gt at cct gag
aggct aaat a
accccggaag
ttaat gggtg
ttaagttgaa
t cgt agaccc
t ggaggcccg
ttccaat cga
t gt aagagt ¢
t cagt caaac
ccgt agt caa
ggaaaaggat
aaagagt gcg
at acaccacc
t gcagt gaag
gt agcgaaag
cgtccgctca

2/5

t acggcggaa
ctccctagtg
gggagt gaaa
at ggcgt gcc
gagacggagc
gaaaccaggt
aacccacgca
acct ggagat
tt ggaggt ag
t ccgaat gcc
gagggaaaca
gt ggagt t gc
t aat agct ca
gaagct gcga
t cagaccgga
acgggt gaga
gggtt agt ca

cacgt gaaat 420
at cgat agt g480
gagat cct ga540
ttttgtagaa600
cgcagcgaaa660
gat ctaccca720
cgt t gaaaag780
agctggttct 840
agcact gatt 900
aat gactt at 960
gcccagat cgl020
ttagacaact 1080
ct agt cgagt 1140
at t gatlaccal200
aggact ggt g1260
atcccgtccal320
ggacct aagc1380

25
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gat ggacaac
cagaaggat a
aggcaaat cc
tctttgattc

cgaggccgac aggcgt aggc
gttt gagcaa tggagggacg
aagcagttag gct gat aagt
aagct cct t@1800masaRA
aaaaggt gcc tgtaccgcaa accgacacag
agagaact ¢ @gttaaggaa ct cggcaaaa
ttcttaacgg,paageemsadpfoaat aggee
ct gcgaagccC gtaaggcgaa gt at aggggc
agaggggt t %fagcga agct ct gaac
t aacggt cc a aattcctt
aacgatttdﬁC%%g d&é g%ﬁc?ﬁ@%é&%
aggttacccg cgacaggacg gaaagacccc
tttggtacag tttgtacagg ataggcggga
gaggcgct 1@bggataccg ccct gact gt
cccgggaga@ibgt Yt caggt gggcagtttg
gaggcgcccdiBagiiat ccct cagaat ggtt
gggagctt g218t gorgbidarad t acaagtcga
2400
<220>
<223> Synthetic DNA

<400 9
ccecctatce tgtacaaact gtaccaa

10

2770

DNA

Bacillus cereus

210>
<2115
212>
<213

<400> 10

aggt t gat at
gaagaagcgt
gcttatcgtg
cccget geca
gt aggcgagg
t gaccccgt a
caagcgactg
t gacacct gc
t gaagcccca
cgggt aagt t
t cggt gaaat
gt ggagcttt
gccat t gaaa
attgaaattc

act ggggcgg
ggaaat cat t

gcagggacga

tcctgtacca
gcgattggtt
aaggct gagc
agaaaagctt
agagaat cct
actt cgggag
tttagcaaaa
ccggt gct gg
gt aaacggcg
ccgacccgca
t at agt acct
act gt agcct
ccggagcegct
t aacct acgg
tcgcctccta
cgt agagt gc
aagt cgggct

cctctttatcl440
gt gcacgt cc1500
t gt gat ggggl560
ct agcgagat 1620
aaggt gt gcgl1680
aaggggtgct 1740
acacaggt ct 1800
aaggttaaggl860
gccgt aact al920
cgaaaqggt gt 1980
gt gaagfat gc2040
gat att gaat 2100
agcttcggt g2160
gtcttatcga2220
aagt gt aacg2280
aaaggcat aa2340
t agt gat ccg

cacggtagat
geggagctat
atgetatggt
catctaagta
cggaatctag
ttacaaagga
ccgtagtcea
tccetcggaa
aaccagtacc
aaccgtefac
tgaaccesce

gegagtctaa

gcettgacac
aagtaagctt
atccttacct
cctegaggaa
cccaaaccaa
acgagetaga
aacttcgttc
tcteggagga
gteagegaaa
ctacaaatag
agttacgatc

atagggestt

taggagtcea
tgatccgaag
gaatacatag
gagaaagcaa
gagecttecc
cgaagcgace
tctcttgaat
ccatctccca
ggtgaaaage
tcagagcceg
ccgigeaage

tagtacgteg

27
tegaaggacge gactaacgcc gatatgcttc 60
atttccgaat gegggaaaccc actatacgta 120
ggtatgegaag acagacccag ggaactgaaa 180
atgcgatttc ctgagtagce gcgaegcgaaa 240
tcttegeett gtaggacatt ctatacggag 300
tegaaagetc cgtcgtagag ggtaacaacc 360
gtatcctgag taceecegaa cacgtgaaat 420
aggctaaata ctccctagte atcegatagig 480
accccggaag gegagigaaa gagatcectga 540
ttaatgegtyg atsecgtgee tittgtagaa 600
ttaagttgaa gagacggage cgcagcgaaa 660
tcgtagacce gaaaccaggt eatctaccca 720
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gt ggttccgc at ggaagggc catcgct caa cggat aaaag ctaccccggg gat aacaggc2460
ttatctcccc caagagtcca catcgacggg gaggtttggc acctcgatgt cggctcatcg2520
catcctgggg ctgtagtcgg tcccaagggt tgggctgttc gcccattaaa gcggtacgceg

2580 agct ggedabes 00ROk &0t 09RO Hh Ot £eelRbG CtEQLAIIC T80
gt aggaaatt 2640 t gagaggagc tgtccttagt acgagaggac cgggat ggac gcaccgctgg

{9t acoagt {2700 gL It AeA° BHEALAERL. 908! AELAL SIATARRACY B 200t 0ot

4/5

gaaagcat ct aagcat gaa
ccccgaaata getttaggee tagecttaag tetaagagtc ttgsagetag agcactgatt 900
gaactageeg tcctcatcgg attaccgaat tcagtcaaac tccgaatgcc aatgacttat 960
ccttageagt cagactgcega gteataagat ccetagtcaa eagggaaaca geccagatcg 1020
ccagctaagg tcccaaagtg tgtattaagt seaaaaggat gtegagttsc ttagacaact 1080
aggatgtige cttagaagea gecaccattt aaagagtgeg taatagctca ctagtcgagt 1140
gactctgcec cgaaaafgta ccggegctaa atacaccacc gaagetgega atteatacca 1200
ateetatcag tagtagesgga gegttctaag tecagtgaag tcagaccega aggactegte 1260
gagcegcttag aagigagaat gccestatga gtageeaaag acgeetgaga atcccgtececa 1320
ccgaatgcct aaggtttect gaggaagect catccectca gesttagtca ggacctaage 1380
tgaggccgac aggcgtagec gatggacaac aggttgatat fcctetacca cctetttate 1440
gttteagcaa tegageeacg cagaaggata gaagaagcet sceattegtt gtecacetce 1500
aagcagttag gctgataagt aggcaaatce gettatcetes aagectgage teteatgezeg 1560
aagctectta tgeagegaag tcttteattc cccgctecca agaaaagett ctagegagat 1620
aaaaggtgcc tgtaccgcaa accgacacag gtagecgagg agagaatcct aaggtetecg 1680
agagaactct gettaageaa ctcggcaaaa fgaccccgta acttcgeegag aaggegtect 1740
ttcttaaceg aaagccgcag tgaatagecc caagcegacte tttagcaaaa acacaggtct 1800
ctgcgaagec gtaaggcgaa gtatagggec tgacacctec ccegtactee aaggttaagg 1860
agaggeetta gegtaagega agetctgaac tgaageccca gtaaacggee gecgtaacta 1920
taacggtcct aagetagega aattecttgt cgegtaagtt cceacccgca cgaaaggtgt 1980
aacgatttgg geactetctc aaccagagac tcegtgaaat tatagtacct gigaagatec 2040
aggttaccce cgacaggacg gaaagaccee gtggagcttt actgtagect gatattgaat 2100
tttegtacag tttetacage ataggcgesa gecattgaaa ccgrageget agcttceste 2160
gagecgctge tgggatacce coctgactat attgaaattc taacctacge gtcttatcga 2220
ccceegagac agtgtcaeet geecagttte actegegcse tcgcctecta aagtgtaace 2280



gaggcegeccea
gggagcttga
gtegttccec
ttatcteccee
catcctgeeg
agctgesttc
fgagaggagc
gttctgecaa

aagcatgaag

aaggttccct cagaatggtt
ctgcgagacc tacaagtcga
atggaaggec catcgctcaa
caagagtcca catcgacege
ctgtagicge tcccaagest
agaacgtcgt gagacasgttc
tgtccttagt acgagaggac

gegcataget gegtagetat

ggaaatcaft
gcagggacea
cggataaaag
gaggtttesc
tegectettc
getcectate
cgggatggac

gtacegaage

5/5

cgtagagtsc
aagtceegect
ctacccecgeg
acctcgatet
gcecattaaa
cetcgtegge
gecaccgetgg

gataagtect

aaaggcataa
tagtgatccs
gataacaggc
cggctcatcg
gegetacecs
gtaggaaatt
tgtaccagtt

gaaagcatet

2340

2400

2460

2520

2580

2640

2700

2760

2770



