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RZIADMHEREFY K

[0001]

[0002]

[0003]

[0004]

X ipagag

AFEEAIX, VY RRSIR YA O0RSAOBRHEAE. RTY Y RKRS R
VA OORZADMEAFY MIET 3,

Bl

NSOL/FEFILRETZ2REERIE. ERETHEYIRRSIR ¥4
ORSXA (Rigidoporus microporus) DEPOIRIC
BRTDIERNLYBISRBIINZIBHFEO—ETHD (Bl FFEEF
XEA 2B, ) . WENETTZE. BELAEMEIERTLED. BT,
TL/FEQTSVF—2avilsnTid, REHEFURIEREO1DTH
Y, REBFOREER S REEROBRRE Y Y FES2 108520
FRRRDEBAREBE LR > TW 5,
TEREORBLVRNZ2ORHICEREEZHRRT2ENT, oFE%FE
HFEZEFIAL T, BEIMRDONZ TECEAFICERELIFELTWS D
ENERHETI2AENEZLONLTWS, BlZIX, PCREZAWEREAE
Tid, TEPEYRELZETEMI OB (HIAIE, DNAXEmRNAR
E) AL, i LARBEHE: LT, EREICGENIEERI%2E
TAREE, BRCEESHEAELRETLEET IR XS —CEHER
i (PCR) ICHL T, HEIKWUTEE, ¥&EE, BREREET>LEY
ERETAZEICE ST, REICBI2RRBEORELRET 2,
SefTH AT STk

YFET AR
FrEFSCER - REEFEE3 3 1 335 8B
BEErCER2 4 4 37 85 6 50K
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[0005]

(0006]

[0007]

[0008]

[0009]

FERFET SCRR
JEHEETE1 : Nucleic acid Res., (2000) 28 (
12) :e63
IENFEFNHE2: S. Kaewchai, et. al., African Jo
urnal of Microbiology Research, (20

09) vol. 3, pp. 641—648.

FEADHE
FREAVBRL LD T HRE
LA LS, EERPCREEZBVEREAETIE. B0 >0REED

REEOHE. PCRICLZEZKBOEE, HEE, 1BIE BIEEYOKRER
EEWolz, EAMBRURBERENERINZZEBOIREZMED, Z0
-, TABBED L D REBRIZTOERALICIEZDEFEENMERELTWS
ZFIT. AHEBIF. REBFOFREY Y FRSRX x4 70K 2 %2/8%
 AEEOEBEICRETEIENTE, JAREDL D LEBRIZTHE
ICFERATAIENTES, UYRRIRA Y4 7ARSAOBREGTERT) Y
RRSZ ¥4 70RZAOBREBEFY MBI 2BNET 5,
RREBRT BI2ODDFE

AFEAIL, BRI OSBBEMHETEICERCYIRRSZIR T4 90OKRFR
ERHETSE, UYRRSR I4 70K ADBREAETH> T, ZAR
T, Bk, FEEK RCEHOS 50V EET1DEEOILEFRLE
¥ %,

AEBAODY Y RARSR T4 7OQRZTADKREBF v M,

(F1P=1) BAIES 1 TERHLINBIEERI.

(FI1P—-2) BIEBES1 TROINZERENICEWT, 1 ~HEDOIEE
DBREK, BREL CEAMInTVZIEEES,

(FI1P—-3) BBIEBE1 TROINZEREEINEB80%ULOE—HEE
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T HEERY, X
(FIP—4) BEERBE2 CRDOLINZEERNAEETE A ITXILAF
RERAMI STV MNRFEHETTNA TV IAXT BT ENTEBREEES

EEUTIAV—RNTSM43—&,

(F3—=1) BHIES I TEROINZEER.

(F3—-2) BBAESITEROLINZEERENCEWT, 1 ~HEDEEM
R, BEEL < RIMI TV BERES,

(F3—-3) BEIESITEROLINZEERBIESOUULOR—HEET
ZIEERI, Xk

(F3—4) BIBS4TRDOINBEERINEETEAYIRILAFR
EARNYY DIV MNBREBETTNA TV I AT 2 ENTE BIRER.
EELI7+7—RTS54T—L&,

(B1P—1) BHIESLTERHINBIEEES

(B1P—2) BEFIESE TROINZEERIICSVT, 1 ~BEOEE
ARE, BREL CRAMINTW2IEERT.

(BI1P=3) BAUFSS TROINDEEEIIE 8 0%ULDORA—1E%ER
T HIEEES. &

(BI1P—4) BBANES 6 TROINZERBINAEESTZAYVIRILALF
RERNYYS 2V MNREHBTTNAT)IA4XT B D TEBEERT

EEVIN-—TS543—¢&,

(B3—1) BIEST7 cRHOINDIREEES.

(B3—2) EEIEST TEROINZEEENCSWT, 1 ~HEOEEN
RE, BHREL EAMINTWRIEEES,

(B3—3) BEHNES T TROLINZEEESEBONULDOE—HEET
ZIREES), ik

(B3—4) BIESS8TROINZEERNAEET 24V IXILAFR
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EANY YT TV MNREBTTNAT )4 XT3 ENTE BIBEERS.
EELUN—RTZM4v—¢&
ABDIEERHET S,

[0010] HBWE, KFEBADV Y FRZR v 7ORSIAOBERF Y M.
(F1P—5) BAES9 TROINBIEEES,
(FIP—6) BIBESO TEROLINZEERINICENT, 1 ~HEDEE
PRE, BEREL FIAMIh TV BIEEES,
(FIP—7) BAESITROINSGEERESE 8 0% U LORA—1AE
T HIEERN. i
(FI1P-8) BBIES10TRDLINBEERINAEETE4HUIX VLA
FREAM) IV MNRRETTNATYIAXTEIENTEZHRER
V1IN
EEUC 747 —RTS5M47—&.
(F3—5) BAES1 1 TROINBIEEET,
(F3—6) BBAIES 11 TROINZEERNCEVNT, 1 ~BEDOERE
BRE, BREL CEAMEhTWRIEERT,
(F3—=7) BBHES 11 TROINZERERINEB0%ULOE—HEE
¥ HRERES, Xik
(F3—8) BBIES1 2TROLINZIEBERINEETZLUIXILTTF
RERNIYO Y MRRUTTNL TYH 4 XF 2 EHTE BIRLART)

HEELT7A7-RT5142—¢,

(Bl P—5) BFIES 13 TERDOINZIEERT.

(Bl P—6) BAIES13TROINZEERINICEVT, 1 ~BEDE
ENRE, BRELCEAMEIhTWBIRERS,

(BIP—=7) BHES13ITERHOINZEERFE 8 ONULDE—ME
B9 2RERN. X

(BIP—8) BBFIBES 14 TROINDBERIEETEA)IXILA
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FREZRMNYVYI IV MREBETTNATYIA XTI ENTEZHRER
A,

EEQYN—ATS5M4v—&,

(B3—5) EHIES 15 TROIN BRI

(B3—6) MIES15TROLINBEREENIIEVT, 1 ~BEDERE
PRE, BHREL CEANINTWRIRERZS,

(B3—7) BBIIES15TRbObINZEREREHEBO0RULOE—MHEE
¥ HIRERT. XX

(B3—8) BWES 16 TROINZERENEETZA)IXILAF
RERRNJYSTY MREBETTNA T YA XT B EHNTEBIREERT

EEQYN—RTS5M47—¢&
EBUVILERHET S,

[0011] HBWE, XFEBADOY T KRS R T4 VORSAOBHEAF Y M.
(F1P—9) BIES19TRLbINZEERT.
(FI1P=10) BIES19TROLINZEEEFICEWT, 1 ~HED
BEMNRE, BREL CEAMINTVWSIEER.
(FI1P—=11) BEHNES19TERHLINZIEREEIE 8 0%ULEDR—H
289 31BERH. Xi&
(FIP—=12) ESIBES 20 TCHRbOINZEBREIAETHA)IX/ L
FFREZRNY VYT IV MBREETTNATYIAZXTZIENTEZERE
5PN
EEUI7AT7—RTo347—&,
(F3—9) BHIES2 1 TRHLINSHEEES.
(F3—10) BEHNEES2 1 TROINZEERINICSWVWT, 1 ~HKEDE
HEAREK, BRELCEEMIhTWBIEERT.
(F3—11) BHIES2 1 TRDLINDERETE 8 0%LULEDOR—H%
B9 EERN. X
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FREZANYYIIY NBREBHTTNATYI AT B ENTEHIRER
7N
EELT74+7—RKRTS547—&,
(Bl P—9) BIES2 3 TERLINZEERT
(B1P—10) EIES23TEROLINZEERIICSVWT, 1~KED
BEMNRE, BEREL EAIMNIN TV RIERR.
(BIP—11) EIIES23TERLINBEERTE 8 0% LEOR—
2ET 2 EERT, X |
(BI1P—12) BBHNEBES24 TROINBERERNAEETEAYIXIL
FFRERANI YDV MNREBTTNATIVIAXTBIENTEZEERE
[SL7IN
EEDYN—RTSAT—&,
(B3 —9) fid5I&ES 2 5 TxbIh BIBERI.
(B3—10) BHES25TROINZEBERINICSEWVT, 1 ~BEDIE
EHNRE BRELCRAMINTWSIEEET.
(B3—11) BIES25TROINDIEERIEB80%ULEDE—%
59 3EERS. &
(B3—-12) BIBES26 TROINZEERNEETZL)IX /LA
FRERMYVVIY MRRBETTNA TYFA X B2 EHTE 2 EEE
7IN
EEUYN-RT54v—¢&
ARV LR ET 3,
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(FIP—=14) BIHES29 TROINZEERENIEVNT, 1 ~HED
BEMRE, BEREL IEAIMIN TV SIEERS,
(FIP—15) BENES29 TRHLINZEERIE 8 0%LLEDR—4
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259 18RRI, X

(FIP—16) BSIBES3I0TERDLINZEERBIEETZA)IXIL
AFREAMI YD IV NBREBETFTTNATYIA XS DI ENTEZRE
[ TIN

EELT7+7—RTo314v—&,
(F3—13) BAUBES3 1 TROIhBEHEE.

(F3—=14) EIES3 1 TROINZEBEERINCSVWT, 1 ~FEDIE
EARK, BBRELCREMERTWBIEERS,

(F3—15) BIES3 1 TRHOINZEBEEERT &8 0%LULEDE—%
B9 5EEmRH, Xid

(F3—16) BB S32TROINZERERIAEESTZA)IX VLA
FREZAMNYIYC IV MNREBETTNA TV A XT 2N TEBIEER
7N

EEUT747—RTS54v3—&,

(B P—13) E5ES3 3 TROINZEREES.

(BIP—14) BBHES3I3ITROLINZEERIICEVNT, 1 ~#ED
BENARK, BREL <EAIMIhTVZEERS.

(BIP—=15) BEHESIITEROLINZIEERIIE 8 0%ULDRA—
2ET 2EERN. X

(BIP—16) BB5IEBS 34 TCROINZEREEINEFITHA)IXIL
AFREARN) YOV MREHTTNAT VYA XTBIENTEXZERE
[RYTIN

EEDYN-—RTS547—¢&,
(B3—13) BFES3I 5 TEROINZEEET

(B3—14) BEIESI 5 TEROLINZEREIICSVWT, 1 ~BEDIE
BENRE, BHREL EAMEINTWSIEERS,

(B3—15) BIESI5TERDLINDIEREESE 8 0%LULEDE—MH%
B9 2RERN. X
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[0013]

[0014]

(B3—16) EEIBES3I 6 TROINDIEBEERINAETZAVIXILA
FREZAM) YDV M BRFEBETTNATYHTAXT B EHDTEZRER
51, |

EELYNR-2TS514v—&

HEEUIEERFHET S,

FEADMR

AFBFICELNIE, REBROERE) Y KRR Y4 VORI A%2ES.
REEOBREICHMETZIENTE, JABRD LD RERIRIG THEIC
ERTRIENTES, UYRKRSRA T4 VORSZAOBRBAERTY IR
RIZ XA 7AORSAOBERF Y MERETHI LN TE S,

B D R & 4R R
[B1IARFEBO—EEBEICHEDIBREAEICE N, TS14<v—EyID11
EAWVWT, YYRRSZR Y40 ORSABENREERNEZETSEDNAD
HBIEE MAIC L YRE LEERERT,

[K2]®1 TRT 1 1EXOY Y TIFa—TIcoWT, DNABIERISOED
ﬁ%ﬁE&U7»&4APCR%ET%ELE%%&%TO
[B3]FXFBAD—KHFEICRIBEFEICK N, F54/3v—vy1D28
HEAVWT, YYRKRIR T4 0RSARENIEERIEZETSDNAD
BEAEXICLYBRE LAEBRETRT,

[B4IE3TRT 1 1 XD Y FIFa—TIco0WT, DNABBRISEOED
HABEE)TPILIMALPCREETHE LLERETT.
[E5]AFBAD—KBHEICRIMEFEICH D, T517—ty I D41
EAVWT, YYRRSR w4 /0R 2AFENMEERI%*ETS5DNAD
BEEBRAICLYRE LABRETIBEETH .
[B6]85 CTRT 1 1 E&DH Y T Fa1—TILD2WT, DNABIEBRISOED
HMHABREL Y TILIMILPCREBTIE LAKERERT,
[B7]AFKBO—RERBICFEIMEFEICRN, T54v—tvy I D23
ERAWT. YYRRSZ 400K ARENLIEERNEBEITEDNAD
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[0015]
[0016]

[0017]

[0018]

BRABRNXICLUBRE LAABERETIBEETH S,

(B8]0 7 TR 1 1ARDH Y TIFa—TIZDWT, DNABIERISOED
HAEBREEY PIIAALAPCREBTHE LLBRERT,
[EO1ARIEO—EHIAIR BRI, &8T5 Ty DL
TDNARHRBAREZAELALBRERT,

(B0 K FEBAD—ERMEICHRIREAEICHK>T, 7543 —Ev ~ID
T12AVT, VYPRRSR IM7O0RSAOEFELEBNICLIYRE LK
RERTEETH D, LB, RIMREHE, TERIIENARRETH 2,
[MNMIF1TOTRT 7TRDOY Y TILFa—TICDWT, DNABEBRIGODM
DENEEEYTINIALAPCREBTUELABRERT.

A ERET 5 -DDOFRE

LUF. AFEPEFOERFEBICE D XEZHEMICHIRRET 5,

[V RRS R w4 00KRS>ADHMHEAE]

<H#IRER>

FRAD) Y RRS R w4 0 ORS 2OBREFEIR, 1B, B4R FEK
RGOS BOL R EE 1 D2 EOERNIOBEBEHET 2 2 &<
DY RKRSR T4 00RS A% BETZIENTED, REFREAZHEE
i, T Bk, FEA RUEMOSI LR EE 1 DEELEDTH
NWEFICREINT, REBFOREERY Y KRS ¥4 90K RAEESR
THEYOBENBREIND I &R AVED, FrvdA\PeYyIRFUE
. BRABRORESMEREINTWB ITL/ FLUADEYS, TA FLUHAOD
EYMHPEZONTWAIEIIARLTE LW, RABRKICLZETEBRENK
IRBMBEBR>TVWB I LD S, REBILBWTR, FHRURHEROEH
ROD, TLH/FREOTEZESUHN, XEBIEBEREELCEIL/ %
D DOEMBBREICRE L-BRESOHEBIFF LW,
AEBRICEWT, [ERIOKBEHEHT 2 &< &id, HHHILH
£, W, BYMELSOE (DNARTRNA) FEEh 5l
EEEYTICERERCHMBEEREATAMERY/ HEL T, TEECICH
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[0019]

[0020]

EYER R O EEMMRRRICHE T 2 IEMD SRER A BT 5 2 L0 < 1BIE
RIGIKHT D EERKT D, W2 &, ARICHLT. 2FEHZED
DB TAMOFRERVTHRBOMEBRELITORVI L ABKYT 5, K
OHMBREICIE, MBOER. B EERCEEIND, KBOHMBEE
EISZENTEZRNHMOFRE LT, FlzaiE. CTABE., 7149 —
PREBHELREEFERALAEASLICKLZHYH,. 2028, 7z /—)bo0O0
RILARE, T4/ —IEE. 7HO-XSLESKERENFEFLN S,

TEHEREORERRERZ TR, Bk FTEE XENESTEBE,
BE, BBUMITELTCICHEMRUCBEDMEBEROREEEL I &
Mo, —RBHAPCREAEEBVWTYI RRIR T4 7 ORSRICKHEN
BRI EBETSDNADBERLGEZIT OGS, LT 5L QA AMOF
FEAVTEREIORBERHE T EIVRETHD, AFRFADY Y KRS
R TAARSADKRE AR, ARG SEHEHTEZERYTYRRIR
AVORSAERETRIENTESR 0, TE. Bk FERE. RUTEY
DHIBDYRLEEHE 1 DESUHERDI SRR AME T 2 Z &4 < DN ABIE
RIMCHET 22 ENTE R0, LWBRFOXBELEREERSZ I &ATE
%, T, ARBADOY I KRR 4/ QRSAOBREFEE, TEBEDLD
REFLIEME S BUEHNDP ORBAHE T2 A< RABKRORE
BERETEIENTESLRT, RXOTEFEEFAOREAEZLHEL
CEELEBCERTHS,

ARPORETETE. BREBOFHLEBRIBIHEL T, BRET
KLEERLT, FOHTSAFvIFa—TREIAR L BIERIGA/NNY
77—IKMAT, BERGREZHARM TSI EHTE S, ARORRKRGRM
X, BALLEZMBREPASERSEZAVWTITAIRLL, BERISAANY 77
—d, BRI BDNABERGHAREE DNABERERREREELEH
B3H BERIEUCT, Mle2RCHEBBEOMALEAE (B2 FEEE
) . 9VNROVBERBEBRLEESATELL, AREMA LBBRIGKRIG
. TOFEDNABERIGICEWS Z &N TEZH, MEYPEEDHEED
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[0021]

[0022]

[0023]

MEERCHREAIET 28T, HEICRCTBSRLEBLREETST
PN
<WVIRRZR 400K AIBEENLREREES>

AFEBADY I RRSZA Y4V ORS2AOMBEAETIR, VP RKRSZ <
A9ARZRADT /LADNALEDY Y REKRSR T4 7 0RZ RIEENRE
HEg A B9 2588488 43DNADEIEERHT I LIk, YUY
KRR Y40 0RSAEBHTZIENTES, UIRRSR w1440
RSIZADY / LDNALTHELE L TBIEIN 2588 LTiE, FICREY
hauwp, UPRKRSR w4 /0RSZADYRY—LDNA®D | T SHEHE (
Internal Transcribed Spacers: [RHEEE
Higl X THBEEAR—F—Hg] £33 hsd, UF. TrDNA-
| TSHRE) &f92) PR et —PAEL I &HHFELL., rDNA
— | TSHICIE. BREMIEVEERINLNEET 220D, BORED.
ITRENXIEFEBEDRER. RREF RS T—RICAVEZENTEZREI
BUWVEREMEE TS, TOLD, VYRRSZ 490K XD rDNA
— | TSHEBDIEERIND PR &E—EEELY / LD NAEHEEHE &
LTDNABIEETOI Z&ICL Y, YUY RKRIR T4 7 0RSRICKEENL
EERIEHETEDNALBIET 22 &N TEDHLTH S,

JYRRSZ w4 90OKRSZAD r DNA— | T SHEEIE, 5 FKigEIH»S
IBlC1 TS—1481E. 5. 8S r DNA%EE., RO TS—24E 8 RS
h, W600bpDIEEREET S, r DNA—| TSHEEICIE. LikT 3
£IC. BREMEPEVREEIINEET 2D, RAFICELLEEIKE .
BEETEA. RE REELQREOEENMRELZVEVI—EELET S,
FORH. VP RRSR 4 7ARSRAD LD ICHE, £ER. ZE/AY
OHEERNBEVWVHENTIE, ABRETERERALZEELETATHEMENFL

ZFIT, FEEFELIE, £ UYRRSIR I170KRS2AD4EHRY
FEBREOTHEERED r DNA-| T S{EHOEREES THRAMMKREEITVL.,
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[0024]

12

VY RRIRX Y40 RZAO r DNA-1 TSHEEICEIFTZ )Y RKRFR
YA O ORTAGENMERERIEFE L. EENICE. ROV Y RRS
A YAV ARSADIEHREHRAERRICAVNC: Rigidoporus

microporus P2.1.AB. 1% (NCBIDO79tv>arvE
5:AB697722), Rigidoporus microporus

FRIM642#% (NCBID7/ty>ary&S:HQ400708)
.Rigidoporus microporus FRIM646% (N
CBIlO7P/tvavEdES:HQ400709), Rigidoporu
s microporus 590% (NCBI®o7/tyv>yarvE&ES:H
Q400706), Zh>DrDNA-I TS{EEHOEEEFN*BEVWT. Na
tional Center for Biotechnology Info
rmation (NCBIl) RU'DNA Database for Japa
n (DDBJ) I LT, BLAS T CHEMKREATV. BANOEEED
THEBEDrDNA-| T S{EEHOEREES & &L K,

HERMRAETER L BNOEFEOTHEREE. ROBY TH-o 7.
HENFOBFEICIK, [Rigidoporus ulmarius] (N
CB | CREMEYIFHEREVY—) OF7/EvavES:AY593
868). TOxyporus corticolal (NCBIDO7VtYy
vavES:DQ873641), [Oxyporus cuneatus
1 (NCBID79 v av®ES:DQ384575), [Oxypor
us populinus] (NCBIO7o2ty>av®&S :EF011
121)., TLentinula edodes] (NCBIDO7otyvy>Y
av&E:AB286067), [Calvatia turneri] (
NCBID7 v av®&S:DQ112596), THandkea
fumosal (NCBIO7/ty>vav&ES:EU833655), T
Lycoperdon fimulatumj(NCBI@T?tvDay
HZ2:EU833664), [Morganella subincarn
atal (NCBlID7otyiav®&S:AJ237626), ICol
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lybia racemosal (NCBI®O7/tEv> avEsS: AF2
74375), [Pleurotus eryngiil (NCBI®D7%
vy avES:EU520192), [Ganoderma appla
natum] (NCBIO7/ 9ty 3 &S :FR686556), [Pe
niophora sp. ] (NCBIO7otEyv>ary®ES:HM208
154), IConocybe bulbiferal (NCBIOF7otY
vavES:JF907824), [Conocybe subpubes
cens] (NCBI®O7VtyvyavE&S:JF907833). [Ph
anerochaete chrysosporium] (NCBI®D7%
vy avES:HQ188435), [Tricholoma lasc
ivum] (NCBIDO79ty>sv&S5:AF377205), ISc
lerotium rolfsiil] (NCBIO7VtEviavES:G
U080230), TRhizoctonia solanil] (NCBI
D7ty avBES:FR878087) 2Lk, LERROESE
iCiE, TMucor sp. ] (NCBID7V 9ty avES:JIJN94
2879). TRhizopus sp. ] (NCBIO7otyvarvES
:HQ014685), [ Cunninghamella binariae
1 (NCBID7/tEy> avES:HQ654090)5FALL, LEN
SOFEHICIKX, [Fusarium oxysporum] (NCBI®
7OtvyavES:HQ694500), [Gibberella mo
niliformis] (NCBI®D7/ty>avES:JF49967
6), [Fusarium solani] (NCBID79tv>3avES
:HQ696906), Aspergillus oryzae) (NCB
o799 tyvyavES:JNB61266), [Talaromyces
flavus] (NCBI®O72ty> avES:JF793540) %
ALk,
[0025] LEQHERMREOHERICEIE, JYRRSIZ v /ARSZAD rDN
A-1 TSHEEICEVWT, BREENLEERIINEFEYT 25RE. BANTEED
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RETHEARIIBEEEMELL, COWEICEDE, UYRRSIZ 9479
ORSAD rDNA-I TSEEICEVWTEATEENRE L ZVERXIEHE
HAERBELALEZR UYRKRSR ¥4 0KRZZAD r DNA-| T S
DEEEFICIE T ONREOBANRERRLBEIEELBSIEEZRHELL
s UURESR w4 ARSAD r DNA- 1 T SEHOBERNDS &,

FFEPESHPHE L BAZEREERIEHERS LD T /v —%
BETBIEICLY, UYRRSR w4 7ARSRICBENRIERERSAE

 TBADNAZKENEOMENIIEET 2 ENTES TSIV —1y b &

[0026]

[0027]

BRI EEEHLE,
<TSA47—tvy >

BED &S IIBBREEERER. AFEPESE. XRPDY I KRS
A XM ORTAOBEFZICBVWTY I RRSIR Y49 ORSRICKHRE
MRS ERSIA2ET2DNADBERIGICAVWSZENTESZSSM1v—t
v NEARBERRTDZENTERL, ThbE, AFEBPAOY I RRSR <4
SORSADBEAERICAVWE TS43v—ty bME, TRIKTT4BEOS
SAI—LEy hODRLCEETDTHBZENFELWL, TEE1~FE4D
TS5A43—ty bME, WEhE, YYRKRSR Y4 70RSADrDNA-
| TSHEHICBHR) Y RRSIRA Y47 ORSRAICRKENREERIEET
2EEESERETSDNADBIEICHFEICAVWS I EATES,
F1DTZ43—tYy M.
(F1P—1) BIES1 TROINZEERT.

(FIP—2) BRIEBES1 TROINBEEEINIEVT, 1 ~BEORE
ARE, BHREL CEAMInTWSIRERS.

(F1P=3) BBOES1 TROINZEERIEBO%NULDOE—M%2H
T BIEER. X

(FIP—4) BIBES2 TROINDERERINEETZAHYIXILAETF
RERRNYYI TV MNBREBTTNATY YA XTZIENTEBRERS

Al
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U747 —RKTS5a4v—¢L,

(F3—1) BFES I TRHLINBEEEZ,

(F3=2) EIESITROINZEERIICEWNT, 1 ~BEDEEN
RE, BPEL ZAMINTWBIERES

(F3—-3) BEIESITERDOINDIEERIEBO%ULDODEA—MHEET
ZIRERH. X

(F3—-4) BIES4TROINBEERINEETBAT)IXILAFR
EANY YT IV MBRFBETTNATIVI AT B ENTE ZEEET.
EBUI727—RT54v—&,

(Bl P—1) BBHIESLTERHLINZIEEERS

(BI1P—2) EBHESSETROINZEBEERFICEWVWT, 1 ~HEOER
BARE, BfEL CRENIhTVWSIERERS,

(BI1P—=3) EIESETROINZIEERIIE80%ULDE—KEE
7 2RERT, X

(BIP—4) BEINBS6 TROINZIERENEETZA)IXILAF
FERRND IV MRFETTNATIVIA TR ENTEZEEET]

EEVUN—2T547—¢&,

(B3—1) BHES 7 TRHINBEEET, |
(B3—-2) BEIES T TROLINZBEEEIICEWVWT, 1 ~HEDEEN
K&, BEREL EAMIhTWBIEEES.

(B3—3) BEIES 7T TROINZBREIEB8O0UULORE—MEA2ET
ZIRERHM. X

(B3—4) BIES8TERHOINZBRHEESIAET2AF)IXILAFR
EANM) VIV T Y NBRFHETTNATNVIA TR ENTE ZEEERT.
EEVYN—T547—¢&

B LERHMET B,

BIES 1~ 8 DEARIIL. TRLTTRAYTHS,
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[0028] [&1]

EEFIES HERS 5—8

BFES 1 | ATACCAAGGAGCGCAAGGTGGTAATGTGAATTGCAGAATTCAGT
EFES 2 | ACTGAATTCTGCAATTCACATTACCACCTTGCGCTCCTTGGTAT
BlFIEE 3 | TRAAGAACGCAGCGAAAT

E%5ES 4 | ATTTCGCTGCGTTCTTCA

B51#ES 5 | CGAGGAGCATGCCTGTTTGAAAGCTCCCAAATCCAATCC
Bl5#ES 6 | GGATTGGATTTGGGAGCTTTCAAACAGGCATGCTCCTCG
BFI%ES 7 | TTCATTATAGAAAGAGACACGAC

&S 8 | GTCGTGTCTCTTTCTATAATGAA

[0029] 2D T/SM4~<v—+tv M,
(F1P—5) BHESO TERHLINBIEER.
(F1P—6) EBSIBES 9 TROINZEERIICEVNT, 1 ~BEDRE
BRE, BHREL QFFHIh TV 2EEES.
(FIP=7) BBABESITROLINZIERRINEBO0NULDE— MR
T HIEEES. Xid
(F1P—8) BINES10TROINZEERINEETHL VIRV LA
FRERMNY DIV MNREBETTCNATVIAXTEHENTEZEER
B,
EEL I+ —RTo43—&,
(F3—5) BBIES1 1 TROINBEEET,
(F3—6) BIES1 1 TROINZBEEEHNICSVWT., 1 ~BEDEER
Rk, B L IS T B RS,
(F3=7) EBSIES 1 1 TEROINZEREESI & 8 0%ULDE—H%EE
¥ HIRERS. X
(F3—8) BHBES1 2 TROINZEBERNEETHF Y IXI VLA F
REAMI YT MNBREETTNATIVIA T B EDNTEBIRERS]

BB I —RTS47—&.
(BIP—5) BHIES 13 TERHOINBIEERS.
(BIP—6) BEAIES1 3 TRHOINBEERIICEWT, 1~#EADIE
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EARRK, BEEL RAMIh TV ZIEERT
(BIP—7) BEIHES13TERDLINDERETE 8O0NULDEA—MH%
B9 2RERET. X
(BIP—8) BEHNBES 14 TROINZEERIEESTZAYITXILA
FRERAM)UYTTVNBRETTNAT VYA XT B ENTEZEER
7N
EEVDUN-—TS543—¢&,
(B3—5) @IES15TROINDZEEET
(B3—6) EIIHES15TEROINZEREEIICEVNT, 1 ~HEDER
HARE, BRELCRANIhTW2EEET,
(B3—7) BIEBES15TROINZELRENE80RULOE—EE
I 5IEERS. Xk
(B3—8) IIES 16 TROINZEREENAETHA)IXILAF
RERMIUI TV MNEFETTNATVIA XS B ENTE ZEEES
EEVIN-TS547—¢&
EBUIEERBET D,
BRIES 9~ 1 6 DIREEIIE, THRIRTRYTH S,

[0030] [%2]

BS &S HERSN 53

BFIES 9 | TCAAACAGGCATGCTCCTCGTGAATCATCGAATCTTTGAACG
E5ES 10 | CGTTCAAAGATTCGATGATTCACGAGGAGCATGCCTGTTTGA
EF|&E% 11 | CGATAAGTAATGTGAATTGCAGAA

EEF &% 12 | TTCTGCAATTCACATTACTTATCG

5% S 13 | TTGTGGATTGGATTTGGGAGCGCTAATGCATTCAAGGAGAGT
BFIES 14 | ACTCTCCTTGAATGCATTAGCGCTCCCAAATCCAATCCACAA
Bl51%E 5 15 | TATCACACCGTGAACCGT

BFIES 16 | ACGGTTCACGGTGTGATA

[0031] HIRE20TFS5A~v—tv M., BT
(LF—5) BAES1 7 TRbIhBEER,
(LF—6) BIES 17 cRbIh2EERIICEVNT. 1 ~HEOEE
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BRE, BHREL CIFANIhTWSEERS.

(LF=7) BAES1 7T TROINZEERNEBONULORA—4%H
¥ HIRERY. X

(LF—8) BAIES1 8TROINZERERNEETZ2AHYIRILAF
REZAMIYS IV NREBTTNATIIAXT B ENTE BELERT

BEL T2 —RTSAT—4280TENBFELL,
BB S 1 7 R 1 BDEEEFIE, TERICRTEY TH5B,
[0032] [3R3]

BLFE R HHEES] 53
BeFI%E = 17 | GTGGAACGCGAGGAACCA
BF&ES 18 | TGGTTCCTCGCGTTCCAC

[0033] HIDT/SA~7—tv M.
(F1P—9) BIES 19 TRLINBEERT.
(FIP—=10) BIES19TEROLINZEERIICEVT, 1 ~KED
BEAREK, EREL CIEAMIA TV ZEEES,
(FIP—=11) BAES19TRLINZIEERTIE 8 0%ULDORA—4
2BT HEBES. NG |
(FIP—12) RAES20TRbSnBERIEET 24U TRIL
AFREANY YT TV MREBTTNATIIAXTHIENTEREE
[REIN
AU+ 7—RKTS3M47—L,
(F3—9) MAEE2 1 TEDLIN BEEEI,
(F3—10) BIIES2 1 TROINZEEENICEVT, 1 ~KEDE
ENRRK, BRELCEMMINTWZIERES.
(F3—=11) BBIES2 1 TROINZEHEETE80BULDFE—4E%
B¢ 3iEERH. X
(F3—12) BIES22TEXOINGEBERNEESTZL)ITXILA
FREZARNYIIZVMRBREBTTNATIIAXTZIENTE BIREE
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V1IN
AEBU 74— RKToMv7—&,
(B P—9) EIES2 3 TRLINBIEEED,
(BIP—-10) EHES23TROLINBEREINIISVWT., 1 ~HED
BENREK, BREL CEEAMIhTWBIEEES
(BIP—11) BIES23TRHLINDEREETE8O0%ULDFE—4
B9 3EEmRH. X
(BIP—12) BAIES24TROINZERERINEETHAH)IXIL
FFREAMN) VIV MRFEHFTTNATVIAXTZENTEZER
[N
EELUN=RTF343—¢&,
(B3—9) BIEES25TEbXh BEEET).
(B3—10) BIES25 TROINZEEBIICEVNT, 1 ~HENE
ENRE, BHREL CREEAMIhTWBRIEERS
(B3—11) EEFFES25TEROINZEEENE B8 ONULDE—t%
B9 2EERS. X
(B3—12) EIES26 TROINZEREINAFTEHA)IXILA
FREZAM) VYOIV MNRFEHBTTNAT)IAXT B ENTE ZEER
5,
EEQUYN-RTS47—¢&
ERUVIEERHET S,
BHES 1 9~2 6 D|ERINIL, FRICITRAYTH D,

[0034]
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I ES

HERS] 53

EFIES 19

AGCTCCCAAATCCAATCCACAAGAGCATGCCTGTTTGAGT

EFIES 20

ACTCAAACAGGCATGCTCTTGTGGATTGGATTTGGGAGCT

BlFIE S 21

GCTCCTTGGTATTCCGAG

BLYIZE 5 22

CTCGGAATACCAAGGAGC

EFIE 5 23

AATGAAAGAGGTTAGACTCTCCTTGTATCACACCGTGAACCGT

By S 24

ACGGTTCACGGTGTGATACAAGGAGAGTCTAACCTCTTTCATT

B 5 25

GGCACCAACAGTTAGAACG

BLFIE S 26

CGTTCTAACTGTTGGTGCC

[0035] ZE3IDTZM47v—tvy ME, &I,
(LB—9) BIES2 7 TROINDIBEEET,

(LB—10) BIES27 TROINZEERNCBWVT,

EARK, BBEL CRAMIN TV SRR,

(LB—11) RIES2 7 TEROINBELEEFILE 8 0% LOE—MHE

B9 5EERS. Xz

(LB—12)@%%%2SﬁibéhéﬁgmﬂéﬁT%?Ujﬂab?
FREZAMN) VYV NBRRETTNA TN T4 XT 2N TEZEER

N

EEDUN—RTSAT—5ELTENFELWL,
BEHES2 7RV 2 8DIEEES X, TRICKRTEY THS,

[0036] [5%5]

BIES

HERF 53

ByEE 27

TCGGTCACGTAGTTTGCCC

B3I 5 28

GGGCAAACTACGTGACCGA

[0037] HE4DTS5Av—tv M,
(FI1P—=13) BHNES2 9 TRLINDIBER,
(FIP—14) BBHES29 TROLINZEERIICEVWT,
EEHIRE, BHREL CEAMIN TV RIEERT

(F1P—15) ENES29TROINBEREIIE 8 0%ULDR—M

B9 BIRERI. X

1 ~BEDIE

1 ~BYED
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(FI1P—-16) BEAESI0OTEROINZEREINEFTHAUITXIL
FFREAMNI YO MREBGTTNATIHIAZXTHIENTEREER
[iNPIIR

EEU I+ —RKRTo4v—&,
(F3—13) EIES3I 1 TRLINBEEET

(F3-14) RIIES3 1 TROSNBBERIICHNT. 1 ~BEDSE
EFRK, BREL CEEMIhTWREREE.

(F3—15) BBAES3 1 TROINZIEERIE80NULOE—H%
59 3EERY. XiE

(F3—16) BEIBSI 2 TROLINGEERIAETEZFYIX VLA
FRERAMN) VIV MNREHTTNAT)IAXTZIEHNTEZEER
7N

EBUI7+T7—RKRTS547—&,
(BIP—13) EIES3 3TROLINZEREET,

(BIP—14) BEFES3 3 TROINZEREIICEWVWT, 1 ~EED
BEARE, BRELCEFMINTWRIEEES,

(BI1P—15) BHESI I TERHLINZIEEEIE 8 0 %LU EDR—H
*HY2ERERS. X

(BIP—16) BBFIES3I 4 TROLINZEERS2ETHA)ITIXIL
FFREAN) YTV NRFEHETTNATVIAXT B ENTEZERE
[iEEIIN

EELYN—TS14v—&,
(B3—13) EIIES I 5 TROINBEEES

(B3—14) BEHESI 5 TRLINBEREINCSEWVWT., 1~HEDE
HEARK, BEREL IEMMI ATV BEEES.

(B3—15) BEAESISTEOLINZEERNE 8O0RULDA—H%
B9 21RERH. X

(B3—-16) BEIBESI 6 TROINZERENEETAAVIX VLA
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EELYN—RATS4v—¢&
AELIEEREET S,
Bo5IES 2 9 ~3 6 DIEEEIIE, TEICRTHEY THS,

[0038] [3R6]

EFIES

BEFRF] 538

EFIES 29

TCCTCGGAATACCAAGGAGCCAGAATTCAGTGAATCATCGAATC

B35 30

GATTCGATGATTCACTGAATTCTGGCTCCTTGGTATTCCGAGGA

B = 31

CGAAATGCGATAAGTAATGTGAA

B &5 32

TTCACATTACTTATCGCATTTCG

Bi3% 5 33

CATGCCTGTTTGAGTGTCGTGAAAGAGACACGACAAGCT

BLYIE 5 34

AGCTTGTCGTGTCTCTTTCACGACACTCAAACAGGCATG

BL3IE 5 35

TCAAGGAGAGTCTAACCTCT

ELFIE 5 36

AGAGGTTAGACTCTCCTTGA

[0039] @IEEBA4DT M v—ty NI, BEIC
(LB—13) BAIES3 7 TRbLINDIEERT.

(LB—14) BIFESI 7 TROINBZEREEIICSVT, 1 ~HEDE
ERE L I ftmIhTwaiEEE5,
(LB—15) EEHBEI 7 TROLINBZEERSE8O0RULDE—1E%

EARK,

B 5EERY. Xk

(LB—16) ELHES3I 8 TROLINBERERNAETZA)IXI LA
FREZM) UV IV MREETTNATNVIA X T2 ENTEBERE

/IR

AEELYUN—RTSAT—4BLIERTFELW,
RAES3 7R3 8 DEERIIL. FRICTTRY CH5.,

[0040] [R7]

B3 &5

HBEES 538

EFIE S 37

CTTTGTTGTGGATTGGATTTGGG

ECFIE % 38

CCCAAATCCAATCCACAACAAAG

[0041] AFBICBWT, 7SAv—2ED EEEIEST] ik, %S5
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42—, DNABERGOMICENET2HRDNAE7=—)L L THES
B DNAHOER R BRI ARERRY ICBWT, HEFECEEERETD
5’ KRR,/ Rid 3 KRIFICEEID N A X BN S IEERNA 1 ~HED
BEASMUAEERSNEZBLTELIVWCEA2BHKT 3, THE] & H
A, 2{8. 318, 4E. 5M@. 6fE. 7{E. 8fE. 9ENIEL1 OFEEK
45, KRBEICBWTIR, 7SAY—2ED EEERNISHRD] J&A
BELW, 724 —HEED MBEERFISARZ] &F. T5M4v—0F
HERFAFTEDOERERIICHLT100%DRA—M4A2ET 3 E52BKT %

[0042] AFKBRICEWT, FAEDRERIICEVT M1 ~BEDEELNREK. ER
RiFAmMIhTW3] BERSI & &, HEAMEOCERERIICSWTHEDN
ALDT7Z—I)VICEBEEA RITIARVEM T 1 ~B{EDEEHI NI R ERR
LT, RE, BREIANIATWREREENEEKT 2, T#E] &&.
plziE, 2M@. 3@, 4{E. 5M@. 6@ 7@, 8M@. 9EXIZ1 0@EE
%Y 3, |

[0043] AFBBICHWT, FMEDREEINE [BO%LULOE—HE2ET 2] BE
BoSE, YUEAMEDEREEIITH L T8 5% ULDE—HA2ET 5 &N
FLL, Q0%ULDA—HUEETHIENLIYFELL., 95%ULDRA
—MEETEZIENLY—BEELWL, IEQEERIICHLTEVWE—H
5832 DNABEOREMRUIEXRELEZTDD I ENTES,

[0044] AFEBRICHEWT, FMEDBEENEBET2A)IXILFFRE RN
VITYVMNBREETTNATYIAXTBHIENTEZEERINI & LTE
. YUEAEDHRERINSARZA)ITIXILAFRERAN) Iz MR
BRTNAT VA XTBIENTEREERITHE I EHEFFELL,
EOEERIICH L T—BEVEIERLEEET 205 TH S,

[0045] AFEAICHBWT, TRAMNUYI Y MREHBETI &iE. BIZIE Mol e
cular Cloning—A LABORATORY MANUAL
THIRD EDITION (Sambrooks, Cold Sprin
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[0046]

[0047]

24

g Harbor Laboratory Press) ICEBEHINAZHE
BEIFONh2, MEDEERNAET 24 IXILFFRE AN VY
IV RNBREETTCNATYTAXTRIENTES] &, BEMICIE 5
XSSC (20XSSCOfip : SMigILF MNUD A 0. SMUITUVER
W, pH7. 0). 0. 1EE%N—-Z7R4/4LHYILI>Y, 0. 02EE
%DSDS, 2EE%ORKEBNI TNLIT1E—avATOy Y TRE.
RUBOWBRIVALATIRDLRBZENAT)FA4E—a3 0Ny T 7—HT,
55~7 OCTHBENS—MEA VFaR—2arEToTHELALRIC
LHAMEDERERIEAETEA)IXILAFRENATIYSTLAXLTWS
ZEEEKRT R, B, AVFaR—2aVEOEEOBICAWVWDEE/NY
J7—&LTE, BELCIZO. TEE%SDSER1XSSCHAR. &Y
BELLIKO. 1EE%SDSEEO. 1 XSSCABTH 2.
<DNABEHZE>

FFEBADY Y RRSR ¥4/ 0ORS ZADBREFETIE, FICREI AL
A, HEBADNARYAS—EE2BAVIEMNOERBREET, VYRR
2 RAVARSRACKHENLEERII 4B T2DNALIBIRT 22 EOFX
LW, BESBYAINMICETR &R, ERETENENI%AETSDNA
EIETEIENTEINSTHD, FTH, LAMP (Loop—med
iated isothermal amplification:)L—7
NEFSRER) FE2AVT. VY NKRIR Y14/ 0RSAICHENIBER
NeEBHETEZDNARBIRT 22 &AFELL, LAMPEIR, 24K st 4
BEOA)IXILAFROLRDZTZ4T—0Dty b EHBEBREDNAR
JAS—EHHAVWTDNABIELT) FERBIBIBETHS, LAMPED
HMIcOWTIE, BlAE, BFE33 1335 85HME, HFE4437
85 6 SEAMIE. RIEEMASHIEHT LI V9 -y P LDV T TR
—<0 (URL: http://loopamp. eiken.co. jp/lamp/principle.html) ZIZEEH
IhTWwa,

LAMPETIRSS54v—& LT, #EDNADKREES LD 6 5/IED
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[0048]

[0049]

[0050]

[0051]

25

BERIIERBT 2P0 EE4BEOAFY IRV LAF KDL RET 54
=Dy N ({VF—TS4<%—F (LT, FIPEWD, ), 41 VF—
724<%—B (UF, BIP&EWD, ), P9 —T34<v—F (LUF. F
3EWI, ) RUTOI—TS54<v—B (LUTF. B3&Wwd, ) ) »EAX
hah, BERKGOETICHEN., BC2HHE LANSEREREMD 3K
mAEA L, MRICENETNRL—THBEEZETS I ERHETEI VNI
BEODNANERINSE, BRINAETVNIBEODNAESRE LT, £
RBT7MY—ICL ZBERIGHIEICERNICET LT, BFEORERIIKR
BHRLEDNADRERINS,

LAMPETIR. LR4BEOTSAY—DHIDLRBZTSA4v—tY b
AAWTDNABIERIGEITIZENTEZH, BIL, LEIVRILEBED
5’ Rigl D — TEED—FHEE A OEERHICHEBNREERIAKFD T
47— (W=FFS54<—F (LUF. LFEWD, ) R/ RBIN—T7F
S4v—B (UF. LB&EWS, ) ) #AV3&. DNAGROERIBER
. REEEOERE S IBENRORLEEZ I ENTE S,

LAMPXTId, SETHEREDDNABEBRISHKETT 272, LI
MARIERRIMEABICHETL TR, £k, 7347 —0 3" KmHEIC
AECHETZEEICH L TT7 - T 5010, EERIIOBHNEEIC
LBFzy IBENRYRULBEET S, BIL, BEOPCRELLRLT,
BREFEHY OBIBENOELNERILZV, #>T. RXFEHOY I KRR
A RAIORZZADBEFEICBVWT., LAMPEERAWSZ&ICLY, &
BEOERET, YYRNRSR R4 708 RAICHENEREIN2ET 2
DNAZREMNEDWEMICIBIET 5 &N TE S,

AHBAD) Y RRZR Y4V ORSROMEAETLAMPEEZRWSE
Bid, FAELAEEBERINKEEZG60~65CTH3 0N~ 1B/ vFan
— 95 LDNABRERGIAETL, LWV TB80~95CT2~54[E1 >
FaAR—PNTREETHODNABERIGEZFLIEZZEHNTES,

LAMPEZEZRWAEY Y RRSRA v4 7 ORSRAICKFENLRIEERNEZE
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$E5DNAQBIRICERATES S/ v—ty ME, UYRRSR w440
RZ 205/ LD NAICKENQEERS %2 & BE0EEOIBERIIERIC
EJ3X, LAMPETS4~v—&ki%#EY IR NP rimer Explor
er VAZAFHLTRFITEZIIENTES, XEBADOV YRR <4
PAORSAOBEAEILEVTIE, EdT2E1~F4DTS51<v—tv b
DODVITNMDOLULEEL AMPREEAGDLETHWSZEAHFELWL. Ih
IK&Y, UYRRSR 94 70RSAICKENRIBREENEAETSDNAD
BIROREMRUNERELE—BERDHDIENTE S,
<BHFE>

AEBADY Y RRSR w4 0RSADBEFETHVW REFEE. D
NABIEERIET 22 EATEBRYICEELARVA, DNABIES HH
THRETZIENTEIRARBATERAVD Z EAHFF LV, BERHA
EELTIE, BICRELRWD, AlLES Y- U HAVEFE2E50RHER
BIEFELV, Bt VRBEREOHREERT IERILEYWTHY., V7T
Ay (Mn?) SBABE L THEEETRT 2, HATHEELRD,
ANEAUDBFOIAVAAY (Mn?) ERBUFALTWRALESN Y —
TUHVEKESOCREREEAVSE, DNABERGICHE-TEOY Y
BAAY (P,O*) PREILEKT D E, AVEA VY-V AVEENILT
vHVAFY (Mn2) B’BbIT, At UHATOEREFKENAEDET 3,
—A, EQUVEBAAVERVAVAAVIE, BELTEOQY VBT HY
(Mn,P,0,) OXBEEMRT 275, BERISEIEET 2, ik, EER
BRPICR TR OLAAY (Mg?) BNEETDE, AbtEA v OEEEE
METBIENTED, DL, WibEa roEKE, BAREBEH LA
CTHLEBRTHRETETHYEBZ. LHL, MEOEICHN240~260n
mXFHK350~37 0 nmDRROEMEERNT D&, hiltzA VDR
BICLDZ—EBVELRALERHTZIEHNTE, BERHOBERDISHFR
L,

AFBEDY Y RNRSRA T4 VARTADKREFEICEVWT, AltEar—
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RUAVEGREEUREEREBRRIGRICFORMLTES ZEAFEL
W Wbt =TV AVEKREZSURBAELZBEBRARICTORMLT
BLZEILkY, DNABEBERIGOELERE. FRRYEEENLEZITHLY
XIFEMRBE LT, DNADBIBEZEREORERT /XIEBEEBELT
BRETRIENTER, BAERT/ XEEHOBREIE. YTPILIA1LPCR
EEPRANEFT R EOFRABBEAVTIT>TEHELWVD, BHTHRETE
22D ELWV, FAFEBAOY Y RRSR R4 7 0RSAOBEAEICE L
T, WAy -V HVEREEUREAEL LRE 1 ~F4D0T751 7
—ty hOWTHH T DUUERT/ IEL AMPAICL 5 DN ABIES M
bz ENLYFFELWL, ERET1~FL4DTS5MT—Ey hOLThH
AT DLULERT/RIZLAMPEDOE WD NABEYRICL>TEQ ) Vg
AAVDBRBIERT 270, LU—BREBEABDHEZEATE, BH
TEHRY/XEEBERET 5 EHNTES,

[UYRRSR YA VAR ZADBERFY b]

KEBAOY P RRSR T4 0ORZAOKHEAF Y bMd, LRT2HE 1~
BADTSAV—tYy bDIBDOIVREET1DDTSAT—Yy bEED
o RFEBADYTRRSRA T4 7ORSAOMEAFY ME, LRI 2HE 1~
BADT A~y bDIBOLARLKEET1D2DT 47—ty NEED
L&Y, UYRRSIR Y4 0RSRAICKENRIEERIA2ETSDN
ARBIET 22 ENTES, ARFEOY Y RRSR 24 /0RSADKER
Fw ML, FICBREINAWVWA, LAMPEICEZDNABIEE B4 DE
B2ZEIC&Y, XEBADY I RKRIRA I470ORS ZAOBBICIFEICERT
BTENTES,

AEBAOY I RRSR w4 7ORZADKEAFY ME, EiRT2H 1~
BADTSAT—EY hDHIBOVRLLEET1DDTSAY—Y MIMA
T. DNABIBICKLEARIGESRRCEESR. iz, RISEF2—7. D
NARYAS—H, Ny 77 —HEH(EREE REFMAREEZEESH
ERBILIvIZANYy D7 —OFETELW), BANTP, RI¥F4 7
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Jv hA—JLDNA, BEK (dH,0) REEZELIENTEZ, FITHE
L, FHETADNABERIGFZE. DNARYAS—¥E, RUZDOMODE
BREICIHLCT. RHNOEDOHLBEERIRTZ2IEATESHN,. LAMPE
ICLZDNABERIGICERAETHZ I EAFELL,

ARFEPOYI RRZIR v47ORSADBRERAF Y ME, EIZ, DNAKE
BOMBICHELARER. A2, BARERELREEELIENTES,
HAEMERFL, FICREILAVA, DNABERBICLYERT ZEO
JUBAAY (P,04) EORBICE>THIEA U RAEFENXEDET S
AVEA Y= VAVEGESOIENTFELY, ALYV HY
BEEZSUHAMHBAEEZRHVS S, DNABERIGOFEIEE, %548
M IFEFERNEBETHOTICERTHEERETEI N TESZ, DA

—TUHVEREBUREAMEEEABOTRET 254, BIC. £AR
BHEATICEICELY., Db A U RRBL T—BRVWELRLERET S
ZENTES,

FFEBADY P RRSR ¥4V ORS ZADBERF v M, Lks2R%KE
AR —IvIRRTLIVIRDHETEATEL L, . BIZ, &
S, KARBHEBLREEEATELL,

ERFTZIEFEBPOVIRRSIRA 147 ORSAOBEAERTY Y KRS
2 YA AR AOKBERAFY MEAVWSRZ &ICLY, BEFHOEHAER,
MR, U4 —9—nR2, £—hT0y Y EORERBTRLRESL LD
BERERDERIET. U/F$7Z'?47D$7X%%% REAEDERBEIC
BMHETRIENTES, YFAEEHWDZEICLY, EBICHEZ STV
2345/ FZ0OREMPIERNFORBAE RTHIC. YZKEWRIE TN HE
ZH6NTVWBEBOIENBRBEBROEREE Y KRR w4 /0ORSRIC
FBRINTWEIHIEN A, BERBCRERMNEET (S, A
BOBRBEICEANSZENTES, f>T. AFEAOY I FRSR w470
RTAOKBREFER, TLEREOL D BEBRETHBEICERT S EHNT
T3,
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el

[0059] LIFIC. EMEFIASEFTAFKAEEICFHFL (AT BH. FEBRIETELD
EREAICASREINZEDTIEARL,

[0060] [=fEMI1 : FEDNAEKBRAR S LARHER]

YUY RRSR v42a0R5XA (Rigidoporus micropo
rus) 280EBEOHEYI SHMELADNAZERARE LTHWT
VBRELETSAY—EY PTYUYRKRSZ Y4/ O0RSAEFENITHRE
TEX3h0%5MRLE,

[0061] #HBERELTHWEDNAEK, ROBEHIOMELLZ:Rigidop
orus microporus P. 2= (AVRKRRXRVTOIYIBE
OEBMPSDAF), Rigidoporus microporus NS
— 1% VYRRV TFOAXNSEDOBESZNIOAF) . Tricoderm
a harzianum PR-=5 (YR TOI+vIESOEEND
AF) . Gliocladium sp ({YRIXITFDAY NSEDOES
DOAF) . WIT, ZOMDEEH FAMSRICL ZHEBEROER. Y
RRSZR ¥4 90KRSATETricode rmaBRETEAVNWI & 2HER
LTW3, BREEEHK. 1Y KX TOIvIEOBEBNMOAF) . HE
ld. CTABREZRAW, TOEZEDOTONIILICHK>TITo> %, LD
NAZRAEBEICL>TEELEZ. COLD ICEBEDKRISHHLAD
NAZHYTIDNAELTHWE,

[0062] <TS54~<—tv h>

LAMPR:AEBWTKERAIEIRT 245, TiL4207/343—tv b
ID11, 1D28, ID41, R ID23%&F LT, BEICHAWE,
INSTSA7T—E, 1—O74 09z /I AMRREICEREKEL T
. HPLCR&JL—RTAFLE,

[0063] 7S54~v—tv hID11:EBIESI TROINZEEREINNISLZT
A7—RTS4<%— (FIPTS47—) &, BIES3ITRDODINDEE
BIMNS#HRB T+ T—RT54<v— (F3T54v—) &, BIIESLTK



WO 2017/094923 PCT/JP2016/086287

30

HDINBBERAUNSLRDZYN—-RTS543— (BIPTS473—) & B
NEST TROINZERERIINSRDZUN—RT543— (B3 TF514%
—) LOAEDE
T7343%—ty NI D28 EIBESITROINIERERINSLZT
A7—RTZ43— (FIPTS547—) &, BEHNES11THRbINBE
ERINSH22%T74+T7—RTS43— (F3ST5147—) &, BBHNES13
TROINZEREEINASARDZUN-RXTS543— (BIPTS5/4v7—) &
. BIES1 5 TROINZERRINISARZYN-2TS543v— (B3 S
SA4%—) &, BHES1 7T TROIWLBEBEINISARZTI+T7—KTS
1= (LFFS547—) tofarEbt
T54<%—ty I D41 :BEBHES19TEROLINZEREEINMISARS
7247—KTS543—= (FIPTS5147—) &, BIES21TRDOINS
BEEIISRBZ T T—RTSA47%— (F3TS547—) &, BHES?2
STROLINBEBEENMNSARZ)N—-RTZ54<%— (BI PTFS4/4<7—)
&, BANES25 TROINZIBERNISRZIN-TS514v— (B3
T542—) &, BIES27 TROINZEERINSALZYN—RTS
17— (LBF7S514v—) t0HEDE
T74%v—tv M1 D23 :EBEBAFES29 TEROLINZEREENHIS1D
I747—RKRT54%— (FIPTS4v—) &, BIFES3I1TRDLIND
BEEINNSRZTAD—RTS543v— (F3ITS547—) &, BEHES3I
S3TROLINBEERIISARZYN—-RTS47— (BIPTFS51<—)
&, BEHNESI S TROINBBHEEINNSKRDZYN—-2TF5314<7— (B3
T247—) &, BBANES3I 7T TROINZEEEINISARZYNR—-2TS
13— (LBFS54v—) LDfAHEDE
[0064] <L AMP%IC& 3D N ABIBRE>

LAMPEICEL 2 DNAIRICHERDN ABIEHEER DN ABIED
RHICKHELREAARZECBBREBREF 2 —TANI v T (754
RRAAYZATFLZAE IMicroAmpR Fast 8—Tube St
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rip]XliEdIT MicroAmpR Optical 8—cap Stri
pl) ICASLT, LAMPAICEBADNABIBRISICH LKL, DN AIEIE
BAEEELTIE, Loopamp DNABIEHZEXY M (RIHMLEMRAR
#HE) AEAL, MEAERELTE, Dl Y-V HVEKESTL
ocopamp®Y¥ - BEMERAE CRHMEEHASHE) 2FHALL, BiE
RIGEDHEE. Reaction Mix (2X) 0K ROSSAv—3
v ) ADHKIE. ThEThTROEY Thork, BRERERIE. FTLEOBEIR
RIS S Y > TV DN ALV AR DERRHEANY 77 —%2F D
FELTFa—TRAMNI Yy TOEF2—-TICHEL, EIIKYYTIVDNA
EARMTREICE>THRAELE,
[0065] [%8]

HERSEAER 1 Fa—TH7eh)

Reaction Mix (2x) 12.5 uL

TIAT—Iv IR 5 uL

Fluorescent Detection Reagent 1uL

Bst DNA Polymerase 1 ulL

#+>7V DNA (1 ng/ul) 1puL

dH=0 4.5 uL,
BFt 25 uL

[0066] [%9]

Reaction Mix (2x) #Ak

Tris-HCI (pH 8.8) 40 mM
KCl1 20 mM
MgSO4 16 mM
(NH4)2S04 20 uM
Tween20 ) : 0.2 %
NEA 1.6 M
dNTPs % 2.8 mM

[0067]
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[&10]

TIAw—2 v A ID11 1D28, ID41, ID23
FIP 75 A =— (100 uM) 8 uL 8 uL

BIP 75 A =— (100 uM) 8 uL 8 uL

F3 75 A ~— (100 uM) 1uL 1 pl

B3 75 A =— (100 uM) 1uL 1L

LF 754 =—3ILB 7J A <=— (100 uM) - 4 uL
dH20 82 uL 78 uL

i 100 uL 100 pL

[0068] IEERISEMNA>LF1—TAMN)y T, UFPILIMLPCREETE
xcycler 96 Real—Time Quantitative
Thermal Block] (BIONEER#®) iczy kLT, 63
CIKTTRES Y FaR—h L THEERISIE,. TLWTO5TCTICT22E4
vHEFAR—KNLTEBERHEELEIEE,

[0069] <B#EtH>

BIERSKTH, Fa—TAM) y TOEE,SKE240~260nm
. 350~370nmDEMRERBHN LT, EARLOBELZHELL, ¥
YTZIWDNAFIZY Y RRSR R4 ORSRAICHENREERIA2ET 3
DNANEZIhZBEICIE, BERIGSEZ>TERY YBAA Y (P,0+
) PERINh, ERLEEQY VBA AU AL Y- Y HUEELDS
CUHYAFY (Mn?) 28BS 2 EICEY, AlbteM Y OEKREDHNEHER
Hohd, gk, FOYVBIAVETVHV(FVARIGLTEDY VR
vvHY (Mn,P,0;) PEMRTZE. BEANRDHLN S,

[0070] <#ER>

FS54<v—+vyhID11, ID28, ID41RGID235AVTE
BEBERIGETV., BXEERTHRLAEREZ, ThthE1, M3, H
SRUM7ELTTRY, BRRKRTHZ YV TIDNADNY I RRSIR <4
HORSZADMHEDNATHB2ADY Y FIR1 (Rigidoporu
s microporus P, 2—5%) X%VR2 (Rigidoporu
s microporus NS—1#) Tk, Thth, EREOHNIE
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BXh, —A., Y TIDNANXTrichodermaEXIEGI| io
cladi umBOBRKBEEOHEDNATHZHY ST (Trich
oderma harzianum PR—5#%).G1 (Gliocl
adi umEBEH) . YV TILDNANMD 6 EEMREOHEDNATH S
HFN01~06, YV FIDNAILKRZITHAK (dH,0) 2AVEXR
H7F4 72 bO—-LTHBH Y TINCTIR, BEREBEOREIBEINL
Mol '

Fr, 54v—tyrID11, ID28, ID41RVGID23%H
WESERBIERSOBIC, 1 1XOY Y TN Far1—TTEHEINZENAE
E)TINIALTHELLERE, ThThE2, M4, H6RUH8EL
TRY, MEMEENEE, EHIIBERGHEADS>ORBIEE () 21T
. M2, M4, M6 RUEBHNS, EEBA4DDTSM4v—tYy ME, WTh
£E63CTAVFaR—bLTHL 6 ONBLUAICEEREI’FRBINTY
5 EDDD B,

[0071] [EHERI2 : DN AREBEDREE]

Rigidoporus microporus NS—1#¥ (/AKX
VTDAR NSEQOESEHNSAFE) HOHMHELEDNARY Y FILDNA L
LTHW, FS54<v—tyrID11, ID28, ID4T1RVID23D
BRIOVWT, BEIKLZBRHTODNARHKBERERFANL, 4~ FILDN
ADRBREEERENICELIBALI EERWT, EREF1 EBFHEIC. DNAD
MEHROBR, REGBRER, BERG. BAREET> L, BREHIEL
TrY,

B9 T, RERICHRMLEY Y ZLDNADREAZNTR] pa /K
L. 10pg/ul, 100pg uL, RF1000pg/ uL&lLiY
YINFa—-T%, FhEhl, 10, 100, RF1000&KL, BV
FILDNAICKZATREK (dH,0) 2HWARATs Jar bO—ILOY
VINFa—TENCERLE, £k BERBLCEHLETSAv—EY
NOBESEEMICKRL K.
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MIONLANELIIT, T754v—tky NID1T1RGID4TEAVE
BEIE, 10, 100, RF1000DHY Y FINFa—TTAHILEAVICH
KT ZERAOHRANPHEBEIN, 10Y Y FINFa—TTRERAT 7Y
hO—ILOH Y FILFa1—TNCERKICHADRBETERN >, IO
i, FS5Av—ty MIDITRUYIDA4TE, 1F2—T25uldt
EREEHI=Y. PRCEELERE1O0Op g/ LY TFIDNAT uL,
ThRbE, 10pgDYYTILDNAENHNISBETRETHE I LERT
. EIc. 7547 —ty N ID28EAVEBAIR. 1 F1—TOREK
Hicy, P EE100pgDY Y SIDNAE (BE100pg/ bl
FTOHYTIDNAT uL) BN, REAETHB I LD DD o7
T, 54—y NI D23 2BWLBEE. 1 Fa—TORBEHE
Y, P EET1pgDYYFIDNAE (BE100pg/ uLxFzTcot
YZIDNA1uL) pHhid, REFETHZ I EDoH ok,

LEDRERMS, 54—ty ID11, 1D28, ID41RTI
D23t MHENKRODNABNHETH > THLRETTETH S I & A HEE
TEk,

(MR 3 : TEEERERRAN & LARERR]

TLARETOEREABEL T, 1EPEREEBRERE LT, HEYOD
NAZHHTZZ &M<, YUYVRKRSR Y4V 0ORZROERERETEE
BAaiT-o, BRERE LT, ROTEEOY Y TILERWE, Y71
P AIRERET (120CT200MA— NI L—TRELARIC, Rigi
doporus microporus NS—1¥&E2AIMICERREXEL
NRSTL/ FEEEALL) Yy Tn2:#2—boL—T% (120CT
2008 A—boL—TBELKLT) . YV TIN3:Rigidoporu

‘s microporus NS—1#%OER Hv7I4:Tricho

derma harzianum PR—-G5EOER Y75 4T
L2DA—NIL—TEHho5HELEDNA, YU FILPC:Rigido
porus microporus NS—1&HIOHELAEDNA (R
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F47aAvbO—) . ROV TFIUNC : xAF«7arbO0—LELT
DWEK (dH,0) , YV TIEDDNARUVH Y FILPCHODNA, C
TABZERWTHHL L,

[0074] =HEFI1 TRIRMBEE. TV FIDNAZBRWEEKRT, Fa—TA
Dy TDTEDFa1—TICABLE, T343—tEy h&LTE T34
—ty NI D1 1EAVE, BRENIFILIXEEARTHZ Y TN 1~47T
. 120CT200MA— NI L—TRELLEMGROLEE, BREAR (
TXREER) KERIETHS, Fa—THORBBICE L, HiREEH
HEDNATHZ Y Y TIERVPCTIE, M1ng  ulLDBREICHAML
DNABBE u LERISKICNA . YV FILNCTIE, BHEKT wlL %
REGBICINAT2e COEIICLTEBLAETROF1—THSMEFa—7
ANYyTE, YUPIIALPCREE [Excycler 96 Rea
|I—Time Quantitative Thermal Bl ock]
Kty bLT, 63CTIHHEAYFaR—MNLTEBERIGIE., Z0%9
BCT2o0@MvFan— L THERBEELEIHEL,

[0075] RBELEOF1—-TAMN)yvTE2YTILIMALPCREBENSIYEL
T, BE240~260nm, 350~370nmOENMRERBHNL T, #
HEERTHRLE, BREX11E&LTHRY, H1 00 LRI EAIREB
BOBE, M1 0D TERIMRAMRBHRHAOERETHZ, ChL5DEENLS
#5¢5E\%%ﬁ%%%&n\ﬂy7w1:AI@%i\#ijszR
igidoporus microporus NS—1¥OBEX kKUY
vTIPC:Rigidoporus microporus NS—1%
DHHEDNA (RYF47arvbOo—L) oYY TINFa—TTHYILE
BREORANEHEBFRTEL, —A. OY U TIN2, 4, ERUENCOY
YINF1—T T, ENEBEETBVThERAEIPERERTE AN L

[0076] 7 I94LPCRERETEHEREBRIGCOBMICERNBELREL ER%Y
HM11&ELTRY, M1 125903 L5I1C, Y21 ATREL,
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v7I3:Rigidoporus microporus NS—1#%0D
Bk RUYYFIPC:Rigidoporus microporus

NS—1#%DOHEDNA (R¥F«7arba—Jb) oYY FIVFa—7
T, BAREOBMIEDSh, DNABEFIREIhE,

EHEHI 1 ~ 3 DRI SEALIMRE D IC, FERBO—ERHETHDH
HAEICKE> T, XBEBRAWETHR TS /5214 v—ty hEAVT, 754
T—ty NORERERICEALELY D RRS R 470K 2AE#KE IZRID
VDYRRSIR T4 O0RSAEHTHERigidoporus micr
oporus P, 2—5#&XURigidoporus micropor
us NS—THEZhZThRHTZIIENTEL, ZOLDIC, FEPRE
THTT2REFERVT TSI —ty MIL> T, TEPERESOHEN
DNORBERBETZI &M, BF. BELNOEBEICIIRRSZ v19
ORSREMHTE R I ENEMITONA, DFEY, KEBFADY P RRS R
YA VARSI ADBRETTE. RECKFEBD )Y RRSR w4V 0RZ 20K
HAFXy M. BEABEROBEEEY Y RRSR Y1 70RS &85, BF
BOoBREICKRHETAZENTE, TABEDL S ABISERIE CIHEICER
TEHIENTES,

EX ORI AN

ARBDY U KRS T4 7 ORS XOBREFEREY Y KESR T4
JORSZADBERFY ML, TLARBRICEIT 25 TL/ FEORABHE
EORMARRICLZ2RBBLEDOM L. XATLAEEZOMRE. RUXAT L
SEMORALICFATZIENTES, £, AFRADY YRR 747
ORZAOBEFERTG YV RRSRA ¥4 7 ORSAOBRHEAF v M., 18
BREOTIEBLUBMAOFEREBL T, XSTL/XFZFORBAERRED
RABFIEICKZI TR &N TE B,
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sk DEH
[FERIR1] ARMOMBAEMBIZIERKNIYRRSIR Y4 O0RS X%
BRHETEIEAFHET S, UV RRSZ Y14 7QRSAOKREA
ETHo T,
FRAD, TE, Bk FEE RTEHOIEDODRCEETD
550, VY RKRSR 470K 20OBHAZE,
[FERIE2] (FI1P—1) BFIBES 1 TRHhINBEEEI
(FIP—2) BAES1 TRHOINZEREBIICEVWT. 1 ~#E
DIEEMNRE, BHEL CFAMIN TV ZEERT,
(FI1P=3) BAIES1 TROINZEERIEB0%ULDE—
MEET 2IRERT. X
(FIP—4) EBIES2 TROINZERERINEEFTZAYITRXY
LAFREAMNI VIV MRRBETTNATNIAXTBHIENT
X 2IEEES,
EECT7+7—RTSM3—2,
(F3—-1) BENBES3 TRHLINBIEERT, A
(F3—2) BABESITROINZERRENICEVWT, 1 ~FED
BENARRK, BEREEL CIEAMINTWSZEEEZ,
(F3—3) BHESITROLINZIBEEETE 8 0 %LU EDR—H
=BT HIEEES]. X
(F3—4) BBIES4 TROINZEREEINEESTZF)IXIL
FTFREANYVI Y MRRGETTNATYIAXTBHIENTE
3 IEERF,
EELT7+T7—RTS5M47—&,
(BIP—1) BEIES S THRHLINDZEERET.
(Bl P—2) BIBESS TROINZEBEERINICENT, 1 ~HE
DEENREK, BBRELLEANIhTWRERERS,
(B1P—=3) BIBESLS5TROINZIEEEI & 8 0% LU LEDE—
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MAEETHEERN. X
(BIP—4) BIES6 TROLINDERERIEETEL YIRS
LAFREAND VIV M RFEHFTTNATVIAXET B ENT
X 2IEEES.
EEQYN—RTS5q4<7—&,
(B3—1) BIEST TRHOINZEERT,
(B3—2) BAUEST7 TRHOINZEERIICSEWVWT, 1 ~FED
BEAREK, BREL CEAMINTWRIEERS,
(B3—3) BIBES7 TROINZIEEETE 8 0% U LDORA—4
2 AT 3EEES, X |
(B3—4) BIES S8 TROINZEERIEETZLTUIRXIL
FFREANIIIIVRNRFHETTNATIIA XS B ENTE
2EEES.
EEQIYN-RT5(M<—¢&
ARWVS, FRETVICERBOVY RRSZA 47 0KRSROBREA
Fa

[55K1R3] (F 1 P=5) BIES I TROINDEERT,
(FIP—6) BB SO TROINZBEREINICEVT, 1 ~H(E
DOEENSREK, BHREL < EANINTWBEEESD
(FIP—7) BBIES O TROINBERET &8 0%ULDE—
HE2ET 2EERY. X
(FI1P—8) BHES10TROLINZEBERIEZET 24 IR
DLAFRERNY YTV NREBTTALTY T4 XT BT EN
TE 51REES.
EEQT7A7—RTS4v—¢&,
(F3—5) BIES1 1 TRbINBIEEET,
(F3—6) BIES1 1 TROLINZEREIICEWT, 1 ~H{E
DIEEHSREK, BREL CEAMINTWREREES,
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(F3—7) BBAIES11TROINZERERHEB80%ULDRE—

MEETHEERS, X

(F3—8) BAIES12TROINZERRNEETZ4)ITXY

LAFREAMI VIV NRRYUYTTNATIIAXTZEDT

X 2B EmA,

EELIAT—RTS(4<v—&,

(BI P—5) BAIES1 3 TROINZEEERT,

(B1P—6) BBIES13TROINZEERIICEWT, 1~%

BoBENRE, BFREL IEGFMIN TV ZIEEES,

(BIP=7) BBFES1 3TROINZEERT & 80%ULDE

—E2FT BRI, Xid

(B1P-8) BIES14TELINBEERNEETZ4Y IR

JULAFRERNY DTV MREFEHETTNATYTLA TR EN

T X 21EEERS.

EEQIN-RTS514v—L,

(B3—5) EBAES 15 TROINDIEEET.

(B3—-6) BEHES15TROINZIERENICEVT, 1 ~HE

DIBENRE, BHREL EMANINTLREERT,

(B3—7) BBHES15TRHOINZEERFEB80%ULEDE—

HE2EY2EEERS. ik

(B3—8) BBHES1 6 TRLINZERBHNAETZAH IR
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