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RN T OR/ENRENCEWE =T A4 T 5 —Fil 2 E I NIER S
WCHMTES, Rill. SEIERBEO—ARHEHIWNAMEHEINTHD, TN50D
BN IR BN E N E EN T WD, B 2K i O BRI 2 E LN S E N —&
#HDNA WX, X7 LAY —L8A X077 U—DNA (cIDNA) &I Bz 2R E o
TWAHZEDPHENTESTHO, TOHMICHFHENETEE 5N TS GEREFX
W 1~3 28 . £z, BTEAOBEYN S FHEIS N2 E&N 5 it &7z DNA I,
— I E L < QST U RG220 T—FR#lIZ/n > T GERFFFXUR 4 &
FR) o BB E DS BT —AEE DNA OFNIMICBIRILB H1ET TH S, L LR
5, BAEHRESNTWLE T4 77— fdEy ML, ZABDINA DAHITHIEL T
WORHLDWRETHD, —AHHDINAITHELZZDDEIR5NTHO ., TDO—FKH
DNA IS L7z ORI 7 0 b a—Jbb 54 75U —fRBR Rz NIE ERAN
THDEEWATIRW GERFFTH 1. 5 KTV 6 2R,
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A8 DNA FHEASTE PR I TR 6 T 80% &2 A 5 GERFEF Sk T 2 8) . 2 TACS
TAT—a ORERBERANWD & FOEWL A INA BAEEICL > Tl
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i ORFE TIEAMATERNEWS TN D - 7.
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(b) BlFIEH 24 L <1Z4ITRT Y 2/ BBLANTX L TT0% 2L LR —ME2H 3
573 BB eER, HD, —ABINAEEEREEFT25 N0 H
2o, HiRtAL Y.
L2 TR Y 7275 —DINADHFEREN 2L, ETH U KO/, aifg R F—DNA
DOHEFEENILL ETH D, mifd [1] RO,
[3] =5ICPEGZ2ED. Aiid [1] s O/,
[000 8]
[4] 1L LY 075 —E U TO—ARBEINAE, 1B LELORF—ELTD
—ARBEINAE 2 I E2DICH W E NS —AREDNAEKERITH - T,
(@) LA =245 L <IF4AITRT 7Y 2V BRESIZEZDY VNI HE, KU/ X3
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el HilRC A
[ ]HEIREY 7275 —INADEIEEN2A L TH D O/ X, misd R —DNA
OHHFEENILLETH S, At [4] IKid#oEiks .
[6] E5ICPEGZESE D, Al [4] ITREHEOHEREHL,
[0009]
711U EDY TS =L L TO—ARBEINAE, 1B LD RF—ELTO
—AHINAE ZHHE S B 5D ITHN SN S —ABINVER ATy N TH o T
(@) BLFNHFHF2E L <WEATRT Y 2V BRES ZEZD5 /N8, RO/ XX
(b) BLFIHE G236 L <I34TRT Y 2/ BESTH L THOB L LR —H2 /T
T2 BEAEESH, DD, —ABEINAEMIEEEGT Y NI H
S HRLF Y b
[8]RIREY 7274 —DINADHEENI2LL ETH U, RO/ X, fiid B —DNA
OEEENILLETH S, wime [7] TREOF v b,
[9] S5IZPECEE D, fAlse [7] IKREOF v k.,
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[10] 1LY 72Ty —E L TO—ARENA, LT O RF—&L
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(a) BlAIRS2E L <BAITRTTY 2 JBESNEEDY N E, RO/ X
(b) P20 U <VXAITRT 7 X/ BREANITH L TI0% A EDR— &2
572 ) BESNEE A, DD, ~APENAEBIEEEZET 25 VNI H
EEMIE, YT Y DNAEH RS -INAEZEE IS 2 E2ET, ik
S N —ABDNAD RIE ik,
(1 1] 1YLy 7275 —E L TOAREHINA, KO 1R EORF—&L
TO—AFHDINAZ
(a) BAEH2E L <WH4ITRT 7 2V BRESNEZ0Y NI E, RO/ X
(b) BLAE2E U <W4ITRd 72 JBEFNIZH U TS EOFE—%Z2FT
L7 3 BRI EG A, D, —ARENAEREEE AT 28 N0 ]
EEMEE, 707 —DNALE RS —INAE 2SI H I & 2a0. —4&
SEHDNAEE S 7 1%
(00 11]
[1 2] Y 774 —DNAOWEEN2LL ETH D, KO/ XL, frd R —
DNADHEEENI0LL ETH S, Fisd [1 0] XK [1 1] R OH k.
(13] @ife [10] XX [1 1] IZREROFIKRIZIBIT S,
(@) IlFNES2E L <IATRT 7 2 BRENEEZOS N VE, KO/ XiE
(b) FRAN BB 2H L <IFART Y 2V BESICH LU TIO% U LR 24T
57 2B EES. D, —AEINVEEEREAT 55 NI HE
D
[14] it [10] XE [11] WREOHFEZBWTHHAT 57200,
(a) ERANEHL2E L <IHARTT 2 BEANZESDS NI E, RO/ X3
(b) BAIES2E L I3RS 7 2V BEIIH U TO%EL LOR—H 287
573 BB EZH, D, —ARBEINGEEEEF T L5 /T HE,
[0012]
[15] —ARINA TS TA NN DA DINA 175 ) —DRBEHIETH
2Ty
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(A) B — AR DNA 7 5 7 A MIZR LTy 57 RSy D BEENTnWE—K
WYY TN E TN T~ a T bATv T

B)FAT—2aBOBINOT Y TH —%KRIZ DNA B AT > T A
NA 24T B AT v T,

(C) —A&HEINA OF & 75 =AM MENTWRNRIHIZ, FRAY A T—
VYEG AW T Y Sy -5~ a T BA7v T,

D) o247 —2aBOAREDINA 288 E T 5 PCRICE D HFZ A DNA 7
BEREDSIATIU—B2ATy T
75

AIRC (A) DA T TICBTF BT — 3 N,

(@) IlANEFES2E L <R T 7 2 JBESNEZGDY N 0E, kT X

(b) Bl 2 &5 L <E4ITRTY I/ BESNZH LT 0%, EOFE—H2F
T57 3 BN EEH, ND, —AKHDINA EIEEEE T T 55 N8
ERWESAT—2a X oifrbin s,

CIERE L yapeN

(001 3]

[16] REINA VST A NSO ARKBEINA T 7T —DOFELEILETH -
T,

(1) WA B SNTND—FRBPEINAT T T A bDY Kz, 5 K
i) DB SNT WA —ARRET Y T BN E ST~ a L, TITH
— I —ABINAZ LT 2 A7 7 ;

(i) Bied Y &7 = —ARBNAICE END T F T —FIAEG I, —&
WY 5Ty —EHINEY Z—) IR EE, DNARY A —PIZ L 0RTR T S
T —BHINDY KmEepEIET, VYT N ABEINAZERT D AT
A

(iii) —ADF KDANU CEALI N, |ikd’ RiglCHAR3 Kinz
BOBEBIZ FRA VAT —EORBEINEHTH, ZAHT Y T —EFIBLIZ,
RRAYVAT—EERIESE T, ARA#EID3 KRG hRA I AT —E%E
a27ar =&k, "MRAVYRAT—VERGARETY Y 75 —BHIBLZ FERT
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(iv) BIEE Y & 7 & — A I ZABEINAD 7 & 7 & —ELFIN I E 30T 7R A A
W2y PRAVAST—EEEG AT Y TS —WIBLE S A7 —a > LT, WK
Wiy F T — T ABEINAE AT A ATy T RN

(v) RITFE R R 7 5 75— AN ASHDNAZ $5 8 & 9 HPCRIZ L D B 3% = AEHDNA
EEBEOIAT I/ ATy
T

Al () DA Ty T ITBTF DT — a > ROERD,

(@) AN E LA L <R T Y 2 /BB 2585 DN E, RO/ X

(b) BFNFHER 2 &L <X 4ITRT Y 2/ BEACH LT I0% O —2F
T27 I BRI EETH, hD. AR DINAEREEEZAT 55 /U B
ERWEIAT—a kIiCkDiThins,

Al C 7 7

(001 4]

ZZT, ki [16] CREHOAEAEIZBNT,

B hRA YA T—VPEEG AT &Y 7% —E 5 B2 i3,

RIS DR — AT & 77 —EF Al &, KRGO —4&#EY & 75—
FIAL EINT 2= T U TERSINLG - AETY Y Ty —m5C &, 5145 —
arlBnWbOTH B ENHFFELN,

¥/o, WRIZAHT Y TS —EFIBLIX. U CBlEInNTWS 5 Kiiead
EHIZZy 7ZA L, D, Wi —4&EHY ¥ 75 —EF ALK, HEESIFITD
T2V X dSpacer ZHTHHDTH D Z EMNGFEL N,

7z, wiRe (v O ATy 7, Bt ERBORISRICT Y RX 7 LY —E 2k
MT2ZEZ2TOIENFELN,
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(1 7] ERd [15] XiZ [16] CRBOoREAECILDEONS, ZAH
DNA 54 751 —,

FEH DR R



10

15

20

25

WO 2024/248166 PCT/JP2024/080045

(0016]

AR IR, SR~ ARBEDNAEREE 26 T 2 Fi 7 BRI & L
T O—AGHINAEE ALY —ABDNAERS A, —ABEDNAERS A+ v M &2 Rk
THIENTED, AFEINTHRL —AEHINAER AR EEZH NS 2 &I2LD,
DRTAIVEMmEdTeEd, RIF—KOXT7 7275 —& LU TO - ARBHDINAZ B
TLHIENTE, WIZIE, @SRRI T ATA T —RAEETD ZENT
EOLRTHABRDBDTH D,

I T oD 7 B 7w B

[00 1 7]

(1] —A&BHIINA U —FOREICETIHTH 5,

Ao TS2126 RNA U H—RICHIREAR S >N BO R, OBy 7 ANEA
BIDINRIVTHERFR L TN D,

B. HLEY vEADTFHA 2 KIBHFHD TAT &, 77275 —0 3 Kl
LW DNDOTY TN EEET S, ZORNANRNA Y H—FYDI5A4 45— 3
EMEEED D, INRNDWS TAS 545 —2a>ThHo, TdT OFAEF T
SIS ORI Z o TWA RN W< DNER S 17z, TdT OIETFIE T Clks
INE CUEZ OBERIIARY) O —A8H DNA BASIEE A H T 2 2 L2 BkT 5,

(. EBRICAZU = T &{ToRBOTIVER., 1475 —aryifiRI s &
N R ERICS T T %,

(B 2] s >/ ERORKBERERTIRTH 5,

A 53 Rk, TS2126 RNAU JT—YB EMFERS 2NV EDY 2 BBis O
[FREfR, BIIADIRIED LU DD ERL TS,

B. ATRLEY I /JBEFNOIINFIINVT 54 A b, WP_172959156 &
RTIO2625WENKI DR ZFRWTTERICFE T Y 2/ BESZFF D WP_081892735 &
WP_03806979212 DWW T H [Fkk.

(3] 6DDEMY >NV EDT a7 NT T4 2T 4 HHEZRTHTH 5.,

A AEBLEERE .

B~D. KL NI EDSDS-PAGETO 2 HTHER. L — B HOEKRIFAICRL
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ZBO . WEAMDOT At F EFEEOY NI EEayKd =T 057 16T
L&y 2 ~7 )V Bio-rad Laboratories, B U 74V MN—F 2 U —X) TH
Wrlle. EUkEte,. 7 J)LZBullet (BB Stain One (Nakalai Tesque, &R, H
A) THRAL, ChemiDoc Toucht A= > 7 A5 (Bio-rad) THREL .

(4] AYIT39T00RER R EZRTKTH 5.

A 7oA THA . RT3 2 FOBFRAVIXI L AF ROEI 2R
ER

B, (. RIBBEOEMTIVERIKEZIX S0 HEE. 50 mM HEPES-KOH, pHT. 5.
10 mM MgCl, . 0.05% (v/v)  Tritton X-100, 400 M ATP. 16% (w/v)  PEG6000
. oopmol Y 77 & —DNA (N50, RIZHE) . 50 pmol® R —DNA (P-anti-PEA2-
thiob-P, RIZM) ., BIUIgDSDL (AYIT3970) ZET2 Lo MG 2 HEL
VENENORETIEHEA >FaX— Lk, a2 ba—)bELT, UH—Y%
SRV —22HE L /R, 20 wLdBulfer B2 (Qiagen, Hilden, Germany
) LhuloT oA F—tK (Qiagen) 2z, 50CTHAMA > FaX—FLE
o KNT, FISWIZ 2 pLdSera-Magh )V iRF 2 L — b E—X (Cytiva, ¥—JLiR
O, YHFa—tyVIN) E50uloLsy =)V EMA T, BRTLHM1 >+
N—bUL7%. E=XZ200uLD70% T =)L TTTWNWEE, HELZDINAZ 10
mM Tris-Acetate. pll 8. 0CTIEH L7z, MEWNALHEBZHDOBILAY 2 RERA
. 0CTH ML /2%, 10% Novex TBE-JRZ= - )l (Thermofisher Scientific
VXY Fa—ty YNNI VY A) T — R U7z, BRIKEEDOT IVIESYBR Gold
TV (Thermofisher Scientific) THEL . ChemiDoc Touchf A— > 7
AT LATHEKZHRE Lz,

BB ARBEOK AL (B4 ~14)I1I28BWT, ISDL) & @FKFeid, Thermus phage
phiLlolZH1kd 2 U A —¥ (Tph ssDNAYU JT—+. GenBank7 7t v a o &F&:
AYJT3970) ZEHT 52HD &L, BT TAYIT3970) EFRELTHIEHH D,

(5] SESERNSTEORYZFL >Z) a—)b PEGQ) B RIFTEEEZRT
BTHh D,

A TokATHA

B~D.  RGEMDOENST IVEKIKEN S, 50 mM Tris-HCI, pHS. 5. 5 mM MgCl,
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. 0.05% (v/v) Tritton X-100, 400 M ATP, 5 pmolF” 7 & 7% —DNA (N50). 50
pmol F/—DNA (P-anti-PEA2-thio5-P, RIZM), 3ug®DSDL, BLURENZE
FEDEPECE B2y LTORIGKEZREZEL, 3 7TCT1IREA v Fa—F Lk
o MME LT, VA—EEZEERWMISEEAE L, KISERD ST EEERK
4LMLC,

(B4 6] KhtapH & FEE R O FERT K TH B,

A T oA THA L,

B. RISEYOEMNT NVESIKENER, 50 MO FEAR S 7B E# %5, 5 nM MgCl,
. 0.05% (v/v)  Tritton X-100, 400 u M ATP, 16% (w/v) PEG6000, 5 pmol7 2
= 74 —DNA (N50), 50 pmol FF—DNA (P-anti-PEA2-thiobs-P, £1HMR) B LW
3ugMDSDLE & Te2b u LR DRISHE ZFR L | 3STCTIREM A % 2 X— |k L, %t
BELT, VAR EERVWRINKEEAE U, USROS FHEIZR4 & F
L.

[ 7] ssDNAU W —EDEHMA AV BELZRTRITH B,

A, ToEATIA L,

B, C. RWEMOEMTNVESIKEIRE, RRENTA AL, 50 md
Tris-HCl, pH8.5, 5 mM MgCl,, 0.05% (v/v) Tritton X-100, 400 M ATP, 16% (
w/v) PEG6000, 5 pmol Y 7 & 7 4# —DNA (N50) . 50 pmol® K7 —DNA (P-anti-PEA2-
thiob~P, RIZH) ., BILUB ugDSDLEZTe25 u LOSNRZFAFL L, 37°CCIEf
[FA v Fa—h L7, FCREROOGITFEIIK4EF T,

(8] ssDNAU W —EBDHZEE~ 720 b MgCl) IBEZ T TH 5,

A, ToEATFA 2y

B, C. NIREMOEETNVESKEER, RrINI~ 73220 AREECN
%. 50 mM Tris-HCI, pH8.5, 0.05% (v/v)  Tritton X-100, 400 u M ATP, 16% (
w/v) PEG6000, 5 pmol7 7 & 7% —DNA(N50), 50 pmol¢> FJ—DNA (P-anti-PEA2-
thiob-P, FIZM), BLUB ugDSDLEETe25 u LOSKNEE TR L, 37°CTIE
FA T aX—h L, RSEROSGITFIEIEZR4AEF U,

(K9] ssDNAU H—F D KF—& 7 7 v H—DF/N A XK ERTHT
D,
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AC Rr— W &7 08785 — 0 WRBERXILVAFREERFT S
DHOT wtATHA

B, D.  IIGPEM)DEMET IV ELKIKEEIER, 50 oM Tris-HC1. pH8. 5. 10 mM MgCl,
. 0.05% (v/v)  Tritton X-100. 400 M ATP, 32% (v/v) PEG600. AU ITX 7 L
FF R (B, BRO3gDSILEZEFOLB o LOK N EFE L, 37°C T IR
PFaAN— ML, R E R IV AT 2 RTLIOHETHERL, 95C T30 Mk
M, 10% Novex TBE-JR:EZ)icu— RL7z, BRkEE. ka3
ChemiDoc Touchf A= 2T X5 ATIMNOHN > VIV e Uik, B —
DEZZHFARDT vA TS50 pmol @Y 774 —DNA (FAM-N40, RIZHR) &
100 pmol ® K5 —DNA (AR DOHEEDRGESN Z{LFEGRLZDD) ZEH L
o VBT EH—DEEOMKETIE, 50 pmol® K —DNA (P-anti-PEA2-thio5-FAM
. RIZHE) &100 pmol 7 72T F —DNA (57 K &3 KON S EELE
i S N7ZABBEOBEDR G 2FalkLzdbD) =AU,

[B41 0] RNAIZH T 2 ssDNAU H—E DO RINEZ R TETH 5,

A TylRATYA

B, C. BUSEYOEETIVEKIKEE S, 50 oM Tris-HCI1. pHS. 5. 10 mM MgCl,
. 0.05% (v/v)  Triton X-100. 400 M ATP. 32% (v/v)  PEG600. Ko — (DNA
& 5 U IIRNA. FAM-N40d % W IZFAM-1N40, RIS, 77745 — (DNADH 5 Wid
RNA, N20d % WidrN20, RIZH), BRI ugdSDLE SO n LO KIS Z &
U, 3TCTIREIA > F axX—h U7z, IR (1ul) ZI0pLOBRIVALY I RE

B L. WWCTHRHA >Fa2X—kL. 10% Novex TBE-UreaZr )lico—RL7%&

o ERIKENIER, ¥ T IZCheniDoc Toucht A—2 272 A5 A CFAND ST
Fivewmzg Lz B). =D, SYBR GoldTHREL. HUOFOHEEGERE L7 ()

(K1 1] ssDNAEASDNAKZ G BSILD 17— a V&N 2R TR TH 5,

A TotATYA . dsDNAIFPCRICK DR L 7=, PCR#Z. Y EBEZODEE,
H o —4iZidKlenow fragmentZ A TRz FEFM L7z, TNLSD 1 AREHD
77T 7 —INAE B G ERIT L O B L 7=

B.  BOSEWOENES NVELZIKENE SR, 50 mM Tris-HCI. pH8.5. 10 mM MgCl,
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. 0.05% (v/v)  Triton X-100. 400 M ATP, 32%  (v/v)  PEG600, 50 pmol®
RJ— (P-anti-PEA2-thiob-P. EIZH). 80 ngd Y 774 —DNA (1 KR#HD 2
WA 2 AR, NS0, N100. MI3FR. dsDNAIZDWTIEER) ., B3 gD SILEE s
20 LOMINIRERE L, 3TCTIRM T >FaN—bhUk, RNEZL LD,
WpLloRNVLATY I REEAL, NCTIAEA >FaX—FLThsENENE
10% Novex TBE-Urea Gelizti— R L7z, EESIkEIEE. 7))L & SYBR Gold#fa THAE
U. TIVEBERE LTz,

DA OETIIVINAORAEIILL FO L S IZEHE L 7=, 5 LDExTaq Buffer. 4uL
@2.5 mM dNTPs. 20 pmol OMI3FB L TUMIRY (F1ZM), 10 pgdplCIIRy & —
. b UDExTaqZ2 5050 n Lo ZARL . 95CTINMA > Fa— a2l
e, 995 CZ I, b CZEI., NRCEIBDIAT v TDA FaN—a %
30T ZIVEmL ., EHEIZTZCTIOMA >FaX— 3> L. Exonuclease |
ZlulMATICTI A >FaN—a Lk, HETEU TKlenow
fragment NEB) Z1uliiATEBITIOAHA >FaN— a2 Lk, DWT,
QiaQuick PCR purification kit (Qiagen) % AW TDNAZKERLL /=,

[B1 27 ssONAZANSBEFIRE S 7 5 VU —DFRE (SDL-TOPOAF—L1) ZRTH
Thb.

A, B.  TACS-TOPO (A) B X ASDL-TOPOB) D F 1 75 U —HB A — A, TACS-
TOPOT 1 7 I U —IZIZRNANEENTWA7=D, NAHYIV T 7oA NLEZEE T
D EINTERN,

C~H  SDL-TOPOIETHABE NI4T —D T —7 > AU — RO HTHEE.
N6O (C~E) BINMmlEtIL7U—DNA (G, ) IR L TNAHIVT 71 Ml
Hefthlhaholzdd (D, DBIUNA TN Ty haElLiz (G B) 51475
U —QEFIRE DR ERT, NAVI T 71 MLEOR, AR ER
BMELCTND T ENGND, NAYILT 71 NALEDNAD 8 O BLF 2 53
BLTWS, SEO, NAHILT 71 MLEI & 0 EECOS RAMR L, €05
BEAOGENEA TS, 1475 —RH-OFERM (SDL-TOP0YL) 1. A F D@
DTH D,

<SDL-TOPO#E>
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FREY 1 ASHDNA, 2.5 L LOT0XSDLNw 77—, 1uLd 100 M ATP, 25 pmol
DY ETE— (%A T4 T OBEIEP-AR-thiodb-NH2. NA YT 7o NLEZTT
DA 1d25 uM P-AR-Bs—-thiob-NH2, & I1Z) . 7. 5 L LOPEGE00. L Tr3 gD SIL
EZEOBoLABEL. STCTIREA > FaX— U7, 95CTHRMDMEZIT -
THERZRIEZ'E%. JONKRIZO n LD 10} ExTag/Ny 77—, 4 L2, 5 mM dNTP
B0 pmol I A=A O (A T4 TOEAIEINH2-AF, NA IV T 7 BB
Zf1 D BB INH2-AF-Bs, XKI1ZH) . BIO T nwLOHot-Start Gene Tag (= h >
D= wmIl BA) ZNA S LORISKRZHE L, 21295C TR, 456C
TH . BEV6SC T MEGRNTA > F 2 X— F U7z, RIT, RIBHKIZ45 1 L
DBuffer B2 (Qiagen) &5 uLdProteinase K (Qiagen) ZMMA T, 50C TI155 R
AFaRN—FU7z, IBKIZI00 . LDAxyPrep PCR cleanZ Il A TEIR TH M
A FaN—hrLEH, E—XZE200uLD50-bpA v bF 7 ¥k TURPEE L 7z,
E—Xz70% (v/v) L% =)V TTTWNnEHE, DNAZ45 LD 10 M Tris-Acetate
THEH U,

R LN AZE WA n LIT Lo L 10XExTag/Ny 77 — & 1ul®
190ng/ w L VOCZINZ., 25CTI6mf1 > FaxX—b Lz, 22 TEHIOEBNAY
W7 74 MUHZFFS BDOITENATILT 710 FAVICE, £ TRNHDITH
UTIRFRA T4 THVCEFH Uiz, 207 ¥ 75— RSO, BOSIIZ45 1 L
@Buffer B2 (Qiagen) &5uLdProteinase K (Qiagen) ZMA. 50C TI55 R
>F aN—h Uk, KT, ROSHIZH0 w LD AxyPrep PCR clean& Mz, iR TH
M1 >Fax—kL7k, E—X%&, 200Ld50-bpfry A TR T2M, 2001
LoT0% (v/v) & ) =)L TIREHLZE, 514750 —220uld10 mM Tris-
Acetate TR L7z MBIZIR U T B LS4 TV =L TNAHILT 7
1 MLBZEEBL -,

‘Bonizo4 77U =1z, 26 wLd2XKOD One (Toyobo), 123110 pmol D
Primer-3 & Index-1 (R1) Z2EML 2%, RIicWZISCTIHMA > FaX—hL
L VT IHCTIO, S5°CTISH, T2CTIOMDIBED A > Fa R~ a &l
Ylad A 7IVBEmRL . &BIZ 2CTIHEDA > FaN—arefrol, #
BLZS51 751 —%2% E-Gel Exica— RU. #EIFIRN &R L=,
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[(B41 3] SDLEAWSERT JLANAPINT 7y A R —D L2 TDledDT
175 —AEERTHTH 2,

A~C RAMNAYTINT 7 A N7 FTE—=5F27 PBAT) B D 51 T 5V
—RE O, A IV OPBATYE (PBATE 721X rPBATIE. Miura F. et al.,
2012 (RTHBDIEREFT N 14) Z28) TIX, 7 75 —BHE2EAT 572012 2 B O
FGUENTITAIT RP) &#ITD W), 7272, RRIIEDRTIZEA > — RS
725, ZZTPBATO 2FEHD/NN—2a > T, 2DDRPD S EHEFEZTACST 147 —
a TESEHA (IPBAT. Miura F. et al.. 2019 (Bi#BOIEREFFSCHRT) =l
) (B). SDLIZE DIPBATDTACS A4 —2 a v E2BEMAHZETH LW O~
—)USPBATYREITE T2 (0) o

D. SPBATEPBATO 4 75U —INED KK, IMR-I0MBIZOE MoK
MEIMICHERXT 2T/ ADNAZET I ELTHEA L., SHEEREZTWN, ZFD¥E
BNgEER Uz, T —N—13HROTL EERFEZE) 2R7. sPBAT 0 ha—
VDM, LLFD@EDTH S,

<SPBATZ'00 b 1—JL>

INTHIVT 7 A ML O DNA (BS-DNA) 12 LT hul @ 10XNEBuffer 2.
4ul @ 2.5mM dNTP, 11 @ 100 M PEA2-N4 Z AT 95°C T3 7. 4CTH A
A >FaN—2arliz, S2FLTI542271, 1l @5 mg/ml Klenow
TITA b exo ) BIRINT 5 ETHRALZ. RISEZ 4CT 16 2R >
aN—h U7, +1C/nin OFEETITCETHESTE, =512 37CT 30 »H
DA Far—araEfrolz, 0CT 10 A FaX—hT52EITK0
sk E 8z, RATH0 L @ AxyPrep PCR clean 21 A T=I T 5 72l
CFaAN—FUE, E—=XZ 2000l @300 bp Ay NFTHERT 218, 200 L @
0% =% /=)L T1EPEEFLZZRAEELZINAZ 10pL @ 10 oM Tris-Acetate,
pH 8. 0 TEMiL 7z,

FEELLU 7= DNA 10l izt LT 2.5 L @ 10XSDL, 1L @ 100 mM ATP. 25
pmol OV ¥ 7% — (P-PEAl-thio5-NH2). 7. 5L @ PEG600 ZnZ . 95°C T 5 43
A 2FaN—hL, RWT, RINEZE 3TCTH HMFE#E ML, RWTHug @
SDL Z BOSMRIZIN A, 3TCT I REOA o FaX—2azZirol. HBCTHL
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MINEL S 2 C ETRIBZE I U7, ROBRIZ 25 L DK E 50 L @D AxyPrep PCR
clean ZMATERTH MA o FaxX—rll, E—XZETN0%LY /—IL T
FLE®%, 914750 —%25uL @10 oM Tris-Acetate, pHS. 0 TIEH L7z

ZOFREEDNAIZH LT 25l @ 2XKOD One (Toyobo). #1241 10 pmol @
Primer-3 & Index-1 (& 1) Z2MATH0ul ORINEZFE Lz, KIT, KN
Z BHCT I oA >FaX—a Uk, 95°CT 15 B, 55C T 15 B,
NNCTINREDIERDA > Fa—az)ld1r)VERHBL, BERIC 12T
DA Fax—Tarze |l oElAlz. MISHIZ 50 1L @ AxyPrep PCR clean &
WL T, BRTH A >FaX—r &%, E—X%Z 200l @400 bp /1 v
FE 78T 2E, 200l @ 0% T4/ —I)VT 1 EEEHEL. REMICKERIN
oA 720 —%20ul @10 oM Tris-Acetate. pH 8.0 T L. 51T
U—®OEJVEEL, Takara Bio Inc. @ Library Quantitation Kit z=i/H L Tk
E L7z,

E. IMR-90 A4 75 U—DAFO—L T—F OHEAFE. EAIREIL. IMR-
OMERAHL T4 T =T L TOAERL /=,

F.oOIMR-90DF 4 75U —THEHRINZINAAF L NIV ET ) LK TH
w7270y be 1000 bp-bin®DCpGEBHAL D FI A F )LAL L )L % sPBAT & (PBATD
MTHhE Lz, ZOFEITEL. D&MDy — R ThHN—N&Z0p6Y 1 kb
DHAZMRAL Tz,

G, I IMR-90F5 4 75 U—DGar 7 IKFERNRIINL y PNA T ADMH
W afTo /2. PBAT(G) BEUSPBATH OFA T 51U —IZDODWTRLTWS, ZD
75 7 O 1000bp E > DGCERZ, #MEENIA/NL v DOBE KL 2 DEOR
VI ADRy 7 ATy b AT —JVTEM) DT ) AR (RREDIN—
v AT =IVEARD R

(41 4] SDLIZ. cONADZHTICHZI THE ZEE2RTRTH S,

A b= JLRNAD & W I EBIR A O Y ¥ T8 — B AIDERE S 72 cDNAS 1 7
Z U —Z T 5 FIH. |

B. 759Y— vav bR UIrL AT ALy TENLY—FD
%R, Integrative Genomics Viewer (IGV) ZEM L. 5175 U —H
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W70 ba—)LOFFIE. EATOED TH 2,
<FGA TSV —Bo T ha—)b . HFERINAOD T Y —Ry—F >
DT>
(i) ~—2% )L RNA #iliH}
~—2% )V RNA W, DARTIC sy U2 Thllti U7z (Miura F. et al., 2008
(A48 DIEFFFF SR 15) M) . YPD B THEZE & /- A O [ 2R B Rk S288C
ARRSY i fawl Oyt
(ii) cDNA &pk

SuperScript IV (Thermofisher Sciences) 12X 2B RN IT exonuclease
[ ZRDRAIET T4 —DBRENREEMAGDETEBLEZ, Sugdh—%
JURNAZH U T 50 pmol @ PEAI-AT20V (R 1) Z#MATKTI0uL &L, T0C
THDEME L, DWTKET o pEWmAILZZ&R, 4l @ 5XSSIV BEE R,
4l @ 2.5mM dNTPs. 1L @ 100mM DTT. BEXN1uL @ exonuclease I (NEB) %
WL, 3TCT 15 oA >FaN—rLk. ZORGWIZ 1ul @ 200 U/l
SuperScript IV ZEML. 42CT 154, 50CT45 4. 80CT 10 D1 5
aN—T a3 e&frof, TORRIZ Tpl @50 U/ L RNase If (NEB) Z#&n
L. 31CT 307, 30CTI0 A >Fax—a>liz, aniZilul ok
E 50l @ AxyPrep PCR clean ZMATERTH HA > FaX—F L7 E
— X% 2000l @ 300-bp 1w MA T T 2 200 L @ T0% (v/v) =F /=)L
TIEgEdl ., MBI/ cDNAZ 10l @ 10 oM Tris-Acetate. pH 8.0 T
L7z,

(iii) SDLITk B 2EmHEDY ¥ 75—

10 L OFFEL cDNAERRIZH LT 2. 5L @ 10XSDL /Ny 77—, 1L @ 100mM
ATP, 25pmol @ P-anti-PEA2-thio5-P, 10 L @ PEG600. 31g @ SDL 25T 25 1
L OB Z Bl Uz € U TRIBIRZE 3T°C T 1 R, 80°C T 10 01 >3 o
—ay Uik, KT, RIGEKIZ 50l @ 10XExTag N 77—, 4ul @ 2.5 mM
dNTP. 50 pmol @ PEA2, BLWN 1L @5 U/ L ExTaq HS ZNA T, 95°C T 3 43,
55CTHR NNCT A >FaN—Tarzelfrok, 4bul DNy 77 —Bl &
bul o7arAF—t K 2mA. 50CT 15 oA >Fax—ar Lk,
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50 L @ AxyPrep PCR clean Z2MA. |IRTHHMA > Fax—a>l, &5
WCE—X7Z 200 L @ 300-bp hw hATEEWT 2 M, 200l @ 70% (v/v) =5/
—IIVT IR Lz, mEIZT 1750 —1d 25 L @ 10 mM Tris-Acetate, pH
8.0 T L7,
(iv) cDNA @ PCR H#15
WuLTHEM LYY 75 —HiERAO cDNAIZH L. 264 L@ 2XK0D One
& FNEN 10 pmol @ Primer-3 & Index-1 ZMA 7z, 95CT 1 M1 >+
aN—2 a0k, HCTI B, 35CTIR, NRCTINMED I AT v TDA
>FaNR—Tair YA UIIVERLE, 12CT 3 fMORKA > Far—
a >D., ORI Z 50 L @ AxyPrep PCR clean SiBH L. TR TH A1 > F
aN—b U7k, E=X 200l @ 300-bp 1w NATTEKT 2 E, 200L @ 70%
(v/v) TF /=)L T 1 EFFELzE, BiESNZ cDNAZ 20l @ 10 oM Tris-
Acetate, pll 8.0 TIHEH Lz, Z OEIEED cDNA IREL. Qubit dsDNA BR v k
T L7z,
V) FIRT =T
=70, HIEE N800 ngDcDNAE AW TIT o 7=, Flongle Flow
Cell (FLO-FLGOOI, Fw AT +—RF/RT7F27 /0T — X4k &Ligation
Sequencing Kit (SQK-LSK110, F w7 AT+ —RF /I RTY T /0 —xt) &
fAEHE. Ligation sequencing amplicons® 711 kO —)LIZHE > THEIEL 7=,
fastgigXTHI/I L7z — R &CLC Genomic Workbench (Qiagen) % HIWTHIZEEE
BZWRYT J hsacCer3icw ES T L, #0751 A FEBEDEATIY X
R—hrLTIVICE 2 H/EALET - .

T & K g 572D DIEHE

[00 18]

LUF, AFEAZFHMICHNT 2, AFRPFOHMEIT NS OFBICHRIND Z
Ed7a <. BLFOBRESMZDNWT S, AFREHOBE 2D Wil Tl a2
HMUERTDIENTED., 2b. APHIEL. AEELCHETROREMR LD,
RelE2023-088967T =AM (v RIb4E (20234F) SA30HME) ozt sd 5,
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AHMZFICBWTHH SN2 TOTITY). Bl A ZERATHEIN TR, KON
. RAFAWMZT OMORT L, ZRE LU TAHMEICHAAEN S,

[(0019]
1. AFEHOHE

57 — AR BDNAE G R 2 6 T 2B RN EFEETNEN TAEYFITB T Dk 4
BRY TV r—a BRRBICRILDEEZLNS, LML, TNETHASNTVS
BRERTIIRS 2B E LGS RN o7z, AREHAFIL. BARBEZEOFTIIED
B D — ARBEDNABAETE M 24792 [TS2126 RNAU H—1 1 (Fi148 DI RIS IR
) R UTHREZRY 2 ) BEFIHET - N—AnSRRL, 2o 55BN
—ARBEINAEREE 2 H T 5D DZREE L, &0DbHIF, Thermus phage philolZ
BT 25U H—1 (Tph ssDNAU FJ—+., GenBank7” 7tz v > a &5 AYIT3970
) L TS2126 RNAU HH—F XD BHENZEH W - ARBEDINASEBEIEEEZR L, 20
Tph ssDNAU T —E72 &, AEPAFITID RHE N2 —ABINAEREEZH T2
Wy BT, BFREDTEDD T4 T 5 —AlZ L Cotk4x 72y 77U r
—2a VHERIZELDOOTH 5, 2B, RIEHKARHMER EARFEO LRI
BT, ErdBEEE (Tph ssDNAU A —. GenBankY 7t v 2 a > &= AYIT3970
) %, ISDL) &R 2,

[0020]
2. —ASHDNAERS L5

RIEHIT R D — ABHDNAFERS MR, 1L o7 vy —E L TD—
AFHINAE, 1L EORF—ELTO—-KRHEINNE ZEE SR LZDITHWEN
HHEMTH O, FRd (@) KO XX () OF N8 (—ARENABSEEE 2 AT
OMRELTOWBEZAET DY /NI E  LUT., TARRERICRDY 2NV HE &
W) EFVHOTH D,

(0021]

() Bl AIE =526 L <WH4ITRT 7 2V BRESN 2505 2N HE,

(b) BCANEE & 255 U <IF4IRT 7 2/ BESNICH U TI0% U LD —1t 28T
57 32 BEAEEH. DD, —AEINGEREEZEZFT L5 /T E,

(002 2]

M
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i 5 # 5 2 K & 9 7Y 2 / B B A . GenBank (
https://www. ncbi. nlm nih. gov/genbank/) 77 tzwv ra &5  AYI31970 12X
BEINTWD, BHEFURTY X /B E - T 2HEESE L TR, F

ZIE, M JBEINCEDOWTE R E N SBIEAESINZET 50, Bl A
. EFIEE ORI HERSNTE L <BEITs b,
[002 3]

MR 4R T Y 2/ BREESIE, GenBank Y 7t w g &5  WP_119360902

WZEESNTVWD, IR SAIRT 7 JBERAZ - P9 28ERSE LT
W, BIZE. YT 2 BEANIE D WTE RS N SHEERESNE T SN,
Bz, FANESIITR T HERFINIFEL< BT 5N5,

UHEAESGE L EATRTY X /BESNZET 4 /N HiZ, —A#HDNA
BEREIEZATLOMEL L TORRBRER T LY ONIHEELT, AEPFITLD
MO TCREENTZHDTH S,

(002 4]

RFEWICRD Y NI EE, BZESEFRSIEL <E4TRTT I BRESINS
1258 R BEITIERESNT, BEEFFSLE L FATRT Y 2 BES %
GO NI EBUEIND,

RIERITIR DY N EE LT, WA BAFRSLE L <IE4ATRTY 2/
BREANCENWTIEHELUSEEMEOY = /|RARE, BfEL <Eftmasnzy 3
JBESEE D PO —AHINAEMEEZAT Y NI E (WD SZERMD
T UNRIE) b, HELLRBITEND,

[0025]

22T, kR TTAEULSEEMOY 2 JBARE, BHEL <EMdmsnizy
2 /BES EUTHES BRI TE~1 OEBEE, FEU <1 ~EME 1~
S, 1~4fEl. 1~3fE. 1~2M., L1 MOY I JERPRE, E#EXIMN
MEaN=7 2 JBEIITH S Z EDNHE LW, HERE, B IIMANEOLE R
DHEAVY, HAUFENRAERFREZNALZELEZARTY b, 2
GeneTailor™ Site-Directed Mutagenesis System («f B hOP x4k, KX
TaKaRa Site-Directed Mutagenesis System (Prime STAR (B&kp4#E) Mutagenesis
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Basal kit. Mutan (CB&kp4£E) -Super Express K& : & 7 I N1 A8 F&H N
TITDZENTED, £z, ERRE, BHEUIMAMOERNFEASNTNDLD
ESE. BT I BRAIRETE, WX & ONMRER 1T & 2 B @ik &
ZRAWTHRT LI ENTED,

[0026]

£, ARHEIHRZY ONEE LTI FIZE BEFIESE L <I34RT

S BB ET0%EL EOR—M (HFEM) 2/ 273 BESNZEH, IND—
ABENAEEEEIEEZG T2 N IH (WhYRERMOY 2I)NUE) . IFEL
<HEWTEND,

ZZTC, kER—EE. 5% LA 80% L . 819% LA E, 82%EL 1=, 83% LA |k
v 84% BN, 89% LA By 8626 LA L 8To% LA B 88% LA . §9% LA . 90% LA .

%LL by 92% LN 1y 93%EA . 94% LA B 95% LA B, 96% LN B 9T% L B 98

BLA b XIX99% A ETH LD ENKDIEFE LWV,

[0027]

AFEITBNTE, [—ABEHNAEREEEREET 2] &1 RA—INARTY 7+
THZ—DNANNT NS —ABEINNTH S OE ENWICEEEE ST (5145
—a Vi) EARKLBATHIEEZERT D, ZITWD, HWTHEEHE
EEEHEEEE. IR RI—DINAROY & 7% —DNAD NI DR (
G EREET DR ZURTAI (W DODOT 7 Z)VEES ORNAE R IE) 2
FMEIN/TZED B —AHEINAE S L2 @8iE S DEERITIRSBERTH 20, &%
HIZER2 5 NI B, ZOXDDBREFRDHETATLIDBOTHoTHLS, R
Bl SN, KRR D Y X EN, B T - RENAERSIEEZ 69 5
T & DRERIL. Bl AL, BB OEMEH TR 5 LD 72sPBATIEIC L DR T2 &
INTE D,

[00 28]

EFHIARD Y 2NV EIL. REYHRORTF FTHoThInwl, ATH
AEEER L TES N0 THo THLLS, BRER S NN,

RABRYHERDS > X BIE, REWMN S RNH O RIGE & UG EIEIC X 0 B A
ThEnl, Xid, RHOERTFHILAEIMNICEID, A%y N8 Gk L7z

=
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ERMOY NI EHFE) OF I/ BESNZI—-FI28BETFZANWTEIRT
TEMN/EHT 526 TE, fIZAE, UKD R THBETE2EEERNY S
—HRITHGAATHIIRICEA L., BB S8, NAOBIGER OEETRIC L D&
THEW, HHWIE, #ilROFy ~, Fl 2, 3> NPROTEIOS™ GREERS) . TNT™
System (F'm1AF). HHREEOPC-Mate™ CGRIEH) KURTS (D=2 - A7 5/
AT 4 7 A)VEERANRERRSY >N EBERRTROARKEHITRLY NI EZ
EAL, DNAIOBIERREEICZ DA T LS, BE I N/,

[0029]

Fo, ALEERSY NI EIE, RHOY NI EERFEERWTES Z LN
TED, AlAKRELTE BIZIE. 7Y RE B OI51 Rk BEKYIE.
BOBEAKYE. DOCE, LA TINE, FIVRA 25— ) UE R OB EILE
ENRIToND, £, ZTOAKRE. BMEGRIERNREGREOWT NE DB
AT5ZENTED, RO DNV BEEGREBEZHAL THIW. SRGE
i 7O NI I T 4 —FEORAOEEEEZEAEGDODE T N EERET S
ZEINTED,

[0030]

AFEHIZBNWTHE, AR U7 ARRITR LY NI EEEHIT, Xd2nici
AT, YYD BOBFBEEKZEZODIENTES, BEFERSL, BT >
NBEIZHR LU THEINEGELBOETXRTHEOEKRTH D, Fl2E, k7 2
JBO—MPERROT 2 JBIZBRIN2DOR, BT 2 /8 (FI2Z20M
#) O—IITLBBHNES NS DENETS5ND,

[0031]

EARHIZBWTIE, AR LR RHITRS S 2B, RO/ XE, B
TN EOFEREEDHIZ. HDEINTFNIIRA T, Uy O NITEKO X
AUEFEROREZEOIENTED, HFHEE L TE, AEPENICHE NS
B AP I SO B AN E LW, BB TINER & U T, A, Rl U IR,
BALKER. MBS OBEE EORE, HoWEER, T, ot g, 7
SOV, UA VR, aONBE WAk, TR, YU 2O, BB REEER
VAT IIVIR B, ROV IR VB EDAKE EOENET o NS,
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MR E U T #IAE KRBT NU T LA KB DA KEBILY > ED
ULy KBS TR LR EQOEBEE DR, HE2WEA T 1>, EXY
Py PURAFLNT I, BEUDVREOHBERXEODENEITENS,

[00 3 2]

LHHET, BRI OB, SJAOIKELT N T AR EDOEY) R AZ T
WCHRB TS ZENTED, FIAE Ko, XEIAY /) —)b. 5/ —)bEL<
W2 Y 7 EORNEEGKBEMEA RS E 2 SOWAh T, BEENZ2 70N
T—=IIERAWTHUHT LI EITRDART L ENTE S,

1003 3]

ARFEINT AR D —AREDNAERS DI LD EEESND. T o275 —L L TD
—ARHEINAE, RF—E LU TO—ARMBHINAE LTI, #IAIE 7271274 —DNADE
EETI2HEEL B OO 148EED E, 16ERDL -, 185EED B 20852 |,
DOMBALLL b, 24 ELDL B Q6L B 28HEERLL B 08N b, 32MRERDL b
AMEELLL B 36HRE LA B, 38HERLL B, EH U IBAHELL ETH->THIW) A
rEL <. FI—DNAOHRARIII0EAEL B OUL, THREL B, 125, 13
21890 Gl o V529 Gl st =8 Y DN N I 2= - 5 Y S i W/ Gl N 23 O S sl
BWELLE, HUSEWBEML ETH> THEW) BiFELWw, 77274 —DINAK
DR F—DNADHEEEN FRHHTH S I TR D, ZE Ui —ARHDNAERE S
ERELES.

(00 34]

ARFEITHR D —AHDNAEAS AL, BRE S NN, E5IPEEZE D
BOTH DI ENFE LW, PEGOfIEIT, REand, #AIEL. PEGL00. PEGE00
. PEG1540, PEG2000. PEG4000. MK TAPEG6000Z & FEIREN 2 1 F T 2/ L%
WS Z &M TED, PEGA00K OPEGEO0D G EIE. MM I L THl 2130
~60EE% (U, 30~50EE% . I~NWEEX TH-oTHDIN) THWSZ
N EL <, PEGISA0 KX TPEG2000 045 & 1E, HRLHLEMITH LT A IX20 &
BLLE COF, 20EE%L Ee, JEEXLU ETH>THEW) THWDSZ &N
g L <. PEGA000 K TAPEGO000DH i, il 1o U THl X 15 E & % LA
b OUF, 20EREXLL P, EEXUETH->THIN) THWD ZEPHE

23



10

15

20

25

WO 2024/248166 PCT/JP2024/080045

L,

[0035]

ARFEINTAR & —ASHDNAEFRE B E BT, 727874 —L LTO AR
DNAL, R =& LCO—AREINAL ZER NS SEDBEORIGRER, BEFS
RV BIZIE, 20~49°C (XX, 30~45°C, 35~45°C, 37~42°CTH-> Th
W) THLHZEPHFELL, E0FELIIITCTH S,

[0036]

FTo. BRAOERERUSRE O ONEIR OpHiX, TREE S uans, #lziE, pH 7.5
~9.5 (3%, pH8.0~9.5%, pH7.5~9.0CH->TH L) THHZ &L L
VY,

EhIZ, HERFCEBETICEENGEDMOBSS & LTiE, BEX S 7208,
BIZIE, b~ 720 (MeCly) | BT v E=v b HEF Y U A HiED
U b ATPIR ERZET B D, MgClyid, FUGHEIRFICKATHDL Z ENEE L
<L BRI, 1.0~20.0 mMOEE (3UE, 2.5~20 mM=e, 5~20 mMTdHh - Th L
VW) THDHIERGE LY, BT =T AT, F20F, 20 MR (. 16
MRS, 12 MR CH-oTh W) THLZ EMRFELL, BT M) U ALK
CHEALT U 7 A, GEPCO0 mMMEL R Ch 2 Z &3 F L\, 7B, B oisy
ICDWTHL, HREFRSICRFOGERTICEEND DO THoThEIWVL, K
FEBHITHR D —ASSHDNATE RS A O R D & LT PRGN TNEH DT
HoTh L, RBEZER,

[0037]

BREABNTIE, AR LEARPALRD Z 78 (W TIEARSEBEICRD —
AGDNAERE FRERRY) &, 1BUEOT 7874 — L LTO—AENA, K1
FELLED R —& L TO—REDNAT B X 527 7= 7% —DNA L 3% FJ—DNA

RS DI kST, EAESN T —ARGDNAO G T, E—AEEDNAE
fEHELRESNGE D, 2N FHEEERT HEOFEEHICTONTHE, flko
RFETITAR D — AGDNAERE F A BT 23 A B ER AT 5 2 &8
T&E D,

[00 3 8]
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ARFEIZBWTIE, mnd U7z — A8 DNA HAS AL 2R 23 SRR, 1
ML L7775 —ELTO-ABHINA &, 1RUEDORF—ELTO—AH
DNA L2 S L72DITAWE NS, — A8 DNA EHAEA— 485 DNA s =

RS DUZT I N5, BLERKFCF Y MBI SEH RO R S
DOFFIZDWTIE, AR U 7z — 485 DNA #4S FRLER Y 1T BT 5 25 8 53 B Y3 B
AEntfFs,

[0039]

Fo. AFEHITBWTIE, And o, #fs S N7z A8 INA o8l Hik, Xd—
A8 DNA BE FIRICBWTHA T 272D OARFKHITHR LY NI B, YL hik
WBITLAREIIRLY DN EOMER., R EI/RLIFENSG, dEInd,

[0040]

S5, BFHEHIZBWTIE, AFEHIKRLY NNV EZHNWS, — KB DNA 7
FGTA NS DZARBEINA 1475 —OFABAFERITHEDLFH, KTV, 4%
BMECROESNSAHEHINA M7 ) —ICRLDEIDELE I NS,

[0041]

AR ARSI INA 51 75U —OFAEAEO B GARAED LU T, 4
ZI3.

—ABIINA TS T A DS DOZABING 1 75U —DOREFLETH - T,

(A) BER)— AR DNA 75 7 A MR U T, 57 Kund ) VBIEINTnd—K
WY ST WA T —2a T DATYT

B) A7 —2aBOBANDOT Y TH —&EAIT INA G- E{T > TARH
DNA 2T AT T

(C) —A&HEINA OF &7 & —FAPIIMENTNRNWEKRIGIZ, FRAY A T—
YEGABET Y Ty -S54 T —2a$D5ATy 7T,

D) FA45 =2 a B AREDINA 28R T 5 PORICE D YUEZE A DNA &
BEEDIA TV 2B X797
=R

Rt (A) DRATw SIZBT BT 75— a i,

(@) BAEF26 L <IZART Y 2V BEA G0 NI E, RO/ X
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(b) B AIEE 22 L <IE410md 7 3 BESICH LT 0% L Lo —12E
T57 3 BEHEESH, D, —AHDNA BREEEE T DY 2NV H
ERWESAT—a kTR 0iTbins,
AR IR, BF 5N 5,

(004 2]

Ere. K ORI, Bl AN T4 75U —ORBAEO R (G
1D &LTiE. BlZE,

—AKHDNAT 5 A RS O ARINAT A T 5 ) — DA ETH o T,

(1) FRHGHI ) VEAE I N T WD —ABINAT 57 A b D3 &z, 5 K
W CEBASNTWDE AT Y Y-S ES AT —arl., TYTH
— I —ABDNAZ R T B AT T

(i) AT T & 78 — A m—ABNACE N2 7 ¥ 75 —BAARS I, —&
W7y Sy —BHNET ) T EIREE, INVRY AT —HIZX DTS
TH—EHINDY KEMEIRT, 75Ty — N ARNAE KT 52T
w7

(i) —HD6 REEOBHBNU DEBALI N, M5 RMIAHRLR Kz
EUMERIC P RA VATV ORBRANEET 2, AMT YT 5 —FHBIZ,
FRAY AT —PERESET, MRARLAO KFIC ARV AT—VE
qArVasr—hEER, MRAUAT—EEE T RET YT Y —EFIBLIEERT
AT YT

(iv) MiFl 7 & 75 — SN ABEDNAD 7 & 7 & — B FIDM I S 11T W 7R AR
2. FEAYRAS—VEEAMT Y TS —fFBLIE T —2a > LT, WK
ST 5T — (M ABEINAE LR T B ATy T RO

(v) RIER AR 7 47 & — I — A BDNA % 55 & 3 B PCRIC & 1 % 3% — ABHDNA
EEBEDIA TS —EEL ATV
EEH.

M (1) OAFw TRBF B T4 45— a » RO,

() FEFIHE 2L L < B4R T 7 2 /BIEA2E0Y N0, RO/ X3
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(b) BAIEH 2 5 U <IT41RT 7 2 JEEINTH LT I0% M Loz H
T57 I BEINEEH DD, —AHEINAEBEEZEZGT 25 NI H
EHWESAT—2a kickDithbins,

AL ENZEIT 5 N5,

[004 3]

ZZT, LEOTABEINAT A T 5 —OREFEO KB GREIFIEL 1D
BT S, ARt () KO/ X3 ) 0F NI, NSy T EE R W
T4 =2 a AROFMICDOWTIE, 8ld UaRRIIRS Y 27 HIZBET 5
i, N, WA U7z, EERE S N e — ABEINADQBLE BT 23, KU —
ASHDINAEFE FIEICBd 25 E, MEEATLHZENTES, £k, FRROERE
B GIRLAEL 1D WTFNIZBWTH, ERENAE&AT v 728D EDORIC
FEEZEINT, EEOMOAT Y TEEATHTH I,

(004 4]

AR, EREOTARBINA 51 75V —OFBAEOKELE GAEAE L 1D
DG, FHEAE I IHRDERIZDONT, ZVFLLHEHAT S, 2B, HEDS
BT ICRDEBARRDFMIC DN TR, FAEAE T ICRIBROFEZETSRL
THRT LI ENTES,

[0045]

ATy T ()IZDNT

T4 T 5) —REICBT B oY — FINAETR S [ —ARBHINAT 7 X >
3o mRE (57 KR OET Kum) MY DB LSO EAND. RIT.

% AREINAT ST A b D3 Kimlz, 5 KU CEBAINTWS A
DNATH D =R Y TH—WFIA 25107 —ad b, 48715 — 3
DL AR LEEBD REWIBELY NIV EERA WA~ a Bk
D72, U IAT = a ek T [ 75 TH—(IIN—2AEHINA) NERSND,
A7 w7 () OFFTE—I—ARBEDNAD &L OO (SIS DS M%
EET) ITDOWTH, HEERTE, FICRELSI NN,

[(0046]

s ATy AN IZDNT
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25w T (1) TERESNET S 75— n—A#HINAZ ., —ASEINAICT 525
v I TH 5, L ERENETF T — 1 M—ABENAF O T 575 —Ei
ARSI, —ABINATH % [—AB Y & 74 —WFIN) 27— 2T SH 5,
— AT T TH—EHINL BFZEDS REMOEN) 13, 7Y T Y —EFIALES
OHFHEBF DI &b — MMM EERI2ETLHOTH D 2 ENITFE
LW MY Z— U 7% INARY AS—BIc LD, WiZ Y5 75 —EFIALD3
K EMEIES, INARIAS—FE LTI, BERSNARWA, Tag DNARY
AT—VENFEL N, TOXSITL T, ZABINAE a7z (75T & —fHm—
ABDNA BEREND, 2T v T (1) OF ¥ T & — N A BDNAD & 5k o R
DM (BFRE DS B%E2ET) 10D W T, B8 OIERZF 1 (BMC Biology,
2021 IWBRENTWS, TTACS-T4) 5475 ) —HEEKEO ~BOATy 7 &5
HBHRT DI ENTES,

[004 7]

- A7 w7 (111D IZDWnT

WhWBEH YRI5~ gy (BERICIRRO ATy 7 (iv) iIKflns=
APINAD T & 75— TH S [ ZAMT 575 —FBl Z2HRT A7y T
Tho, £F. ARTY T —EFBUI, FHO—ARNADS Kifidy
BEENTVRDEN, BIFHFD -ABINADS KT VBIEINTELT. &5
I, FOUVBLSNTWAE DL RIEICHMRS K2 S OEKIC R
VA=V ORBMINEZET 5, B PRAVUAT—VE, bRAYAT—E T
THHTENVHELL, TPV IAIVAHEED bl Y AS—F [ (VTopol
) THDIENEVFELWY, E2%ETopol OFRFEANE. BREIXS NN
.5 =CCTTT-3" o XI5 - (0/T) CCTT-37 AIF 515, VIopolid, ZH 5D 5
BN SR HEF 2 RICRHRL. T03 -TOY VBESLEHAEBKRT
5. TUTHEBME EDIT, FRFEHREM DS -TL0 B3 I H 2 ARSI
BYME NS, AT Y S —EABIOY CBRIEENTWSHEDE KikEs
OEEICIE. vy (BERFOUNHE) 2L TWAIEMFELLS, %%
v 7, BER SN, B2 1L, VTopol O FRFREAN MR /2 ELFI D5 D
WMECHEETHIEMTEL L, SHMHORETIO 1S MOHELICTFE
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THZERLVIFEL WV, UKy IS DT ET, MifRakks 03" -TL0H
37 i H HIREE AN W SN DERIC, Z O UWESC A 7R B A & S
b, HHOET, ZAEY ¥ Ty —BIBIN LY ENS, ZOL5IZL T, Th
RAVAT—CEGZARBET Y 75 —EFIBL BERIND, ZAHET Y TH—
EABIHICHIRy 7 EG L TWEES, By I XIS E Y T ITHIRT 5
RIERE, AT 5T —WIBUIBNWTELAL TS EMFEL W,

(004 8]

AT w7V IZDNT

ATy 7 (1) THERENZT Y T —(FIN_RBEINAD, 75 T & —EFINAT
MEATWRNWHFORENZ, X7 v 7 (i) TERINE MRV AT —PHES
AT I T —ESBLETA S~ arT B, MRA VAT~ (VTopol) 1
L BEMNEAERELTVNDY -TOU VEBE (ODF0 U VBN K &
T FTE M ARBEINADL Y CEEE N TS5 R (DED ML K
DKBEE) Eao4 75— a I aEEERTSH, ZNICKD, TR Y ¥
H— (T AEINAL NEREIND, A, FRAVYAT—VEGAREHT Y TS
—R0FIB2IL, ANRO—ARBETY & T 5 —EFIA & —KREY & T WAL EN T =
—U 27Uk (ODEDIEHOESALEBFIALNY Z— 7 U7k) ZARBEORK
INT F T — (MHE B Rigid U CBAEEINTWD) &id, BENIZES A7
—>arlian, Z0kY. BFERRRT Y TE—E, 7VHTH—-WHBLEDSY
AR, FIRAICHH END, BRI, BETA—DEERINDL &
WHolELTH, FIZE, ZAEY Y 7 —EFBIAEIREA Ty 7 (111) T~
kA Zy s ERL (BB, ZARETY TS —EIBAIBWTHHEFZE v I X
WSy IR T A REEDIEFRAEL TWD) D, Jls— A7 & 75—
BEFIAI DS HERFIFRICT S IV EET LI L TWwWaHG, HRmY ¥ 74
— T Z=ARBEINA L OERBORBRICINAL RX 2 LY —EZRINT 22 &1
KU, WFEY A =D, Ay 4 Y= EAINTWaRND & MAEkOIR
BIZTAHIEHTED, BHNAT L RX 7 L7 —FBELTIE, VT VINIBT 5
N-Z7Uas REGEMASRLZD., U500 IOINAFE#HIZZ w7 & AN
LEEEZAT 5 H0NETF SN, #1212, UD6 (75 2 IVDNAZ U 33 5 —+) ., APE
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1 (e bRy 7Y /7 EYU 222 (apurinic/apyrimidinic : AP) T2 RX 27 L
7—)., kUEndoQ (> RX 7 L7 —FQ) FRFELW, INAZ KX LY
—BIZXDTITVINBREDLTIIVINEETOZ Yy & “ARHMY Y75 —ELFIB2
HIZET oy 7 (KDFFLLSIE, ZAHY Y75 —EFIB2E QEMERAICAT
L) EITKD, BRESNZT I T =T AN (HFE) S, kR
ELUTHRIGRMNSRRESNGED., £k, M —A#Y 575 —EFIANFDT 5

WRAT, AR—H— &A1) JDNAE L TD ldSpacer] 28 ATHZEHT
ED, ZIT. AXR—H—&fid D JNAE IR Z FFz 72 WG T, DNASHO
RARPLATIIEEBERHPICEAT LI ENTE, BREREOAEZRWET A TP

CBEETAF YR AROWMI & RN TNHD . ZDAR—T =T —
ABUIHR ZBINT 5 2 EINTE S, dSpacerldHRELEZR W=D TH U, HAS
NEBEFED D ABEOZENREMS TS5 2 ENTE, MAAEND OIS
KD, ZAHOLRERZI Ol 5B TED, L& DiTdSpacer
EEALESG. 7T —FAI—PNECIZKLSBE2RVHHEEDIT, B
FZWCHRT A ETT I T —FAR— BB IIRETHIEDLTES, 2P
. YMiZdSpacerlTMRATXIAPFAIZ L D, [ZF = )bdSpacer) GE DU IDNAGH

BWTHEEMES L T HEOU AT N F UBEMEGL TNDSH0) 28
AT5Z&EbTED,

(004 9]
ATV T WIZDNT

AR I NI R T 5T — (T ABINAZ SRS U, PCREITD 2 &ITRD
B CABINAZEBR DA TS G ATy T TH D, PORORIREM,
. BENPREY (51750 —) OREEHEFITONWTIE, RIET DT
ENTE DD, WEOIERFFFSCEL BMC Biology, 2021) WERSINTWD, |
TACS-Td) A4 7o) —HABIEO—HDAT v T2 HEHUSRT LI ENTE S,

[0050]

LURIZ, Eufl 2305 CARFREAZ L 0 BERNICHRAT 20, RFEHILZ
FRE S5 H D TR,

[ hsil 1]

~
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[0051]
<M RO FEDHI>
(1) NILEBETER. ¥ /8RB, BLUFORFE
GenBank (https://www. ncbi. nlm nih. gov/genbank/) V27 twv i a &s :
AYJ37970, WP_119360902. RTT02525. WP_081892735. WP_110532308, LW
WP_126206484 IZBEEHRZINTNEHEY NNV EEI— RTHBETIL. =T
. Twist Biosciences th (B U 7 # )T INY T AY > 752 23) 12k -
T, KB K-12 #%koa P FHBEEICR#ELS N ETaRS N (BRIES
1 (AYJ37970)., B21E= 3 (WP_119360902). AdAIFE= 5 (RTT02525). ELAIFE
=6 (WP_081892735). ECZI%E= 7 (WP_110532308), HElAIE= 8
(WP_126206484) ). ZnHDEMET 72 PR #EEE L. pET28a-StrepSL (BlFFH =
9) Y7 rn—=—>70L, ARANEY > H—2—F A TR L FTHI
FHICHEA L.

FEFRBEANY Y —OKGRBEREAOERE, ¥ NI EEBEOFE, BLY
M Z 5 2N B OFERIE, TS2126 RNA U —F OREHIZET 2 LI OBIZE T
HWwon e ikz i U B0 1 28 . 37205, lis6 ¥ 75
EWURStrep ¥ T D2 DD TN T a7 N T T4 T4 AT T —Z2 N
TREEIERI NS 2N E 25T (it OIERFF R | 218) .

(005 3]

(2) —A#EINA ERSENEZB T OMEORA T -2

2 pmol @7 7t 7%—DNA (N100. FFiE 1 ZH). 25 pmol @ K —DNA (P-
anti-PEA2-thio5-P. Tal¥k 1 M), 400 M ATP. 50 mM HEPES-KOH. pHT. 5.
0.5% (v/v) Triton X-100. 20% (w/v) PEG6000. BELV2pug D RNA UK —F %
S0 Wul ORBEEHAEL. 31C, 45C, 55T, 65CTENEN I ET D
L TA >oFax—hrLa% BCTHOMMEL THBRZEESEZ, D
T, 26ul @K, 450l ®)Nw 77 —B2 (Qiagen. BT > FAY), BEUS
pl o7 F—tKQiagen) 2MA. =5I1IZ250CT1H A FaX—F
Uze BOBRIZH LTy 78/ —J)b& 100 L & Sera-Mag Carboxylate

31
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Magnetic Beads (Cytiva, <—)biho, YHFa—tv Vi) 2ul &2MA,
BELONHEELZE, MRE—XZ 708 (v/v) T /=)L THEL., FEL
7ZDNAZ 10l @ 10 mM Tris-Acetate. pHS. 0 THHI L7, ZDDNA Z 10% %2
MY 2772 RTIVTREB L. SYBR Gold #EEDH., GEZHRE L.
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAYE] 4 2d0| —&LA4LAL OPN-INV4

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 1T 2dO| —KLFGL OSN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ot 20| —BLALL O0IN

WEI2NetE| =RNMEME J— 145 e (e3=2

JELHNGRENEHSENYNEHBD GBI EY © T2
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[005 5]

(3) —KHEHINAMNLDL =T AT14T 51 —DFRE

D= ATAT U —OREOFHMIZLLTO®D TH 5,

b hiEE I -2 N1 At BER. BHA) DS AF L, 5ul o
Myg7 5 OV 7 U —DNA (cIDNA) DOfF&IE, 7k U 7z PPAP ¥& (7i48 O IERFFF SCHR
| 200 2fE/M Uz, ¥5%L cfDNA, 50mM Tris-HCI. pHS. 5. 10mM MgCl,.

0.05% (v/v) Triton X-100. 400 uM ATP, 7% 7% — (P-anti-PEA2-thio5-P. i
ok 1 Z18) 25pmol. 40% (v/v) PEG600. BEsR% > /X7'E (—A8H DNA HIAESE M
EHTDOMEELLTAV -2 7307260) 3ugza Hul ODRIGHKZ
FAELL, 3TCTIRHA > FaN—1FUlrk. 95CTHAMmEll TREEEZREL
7otk IsZz bl @ 10XExTag /Ny 77—, 4pL @ 2. 6mM @ dNTP. 50pmol @
7oA —4Y T (PEA2, miRiER 1 ZR) . X 1oL @ Hot-Start GeneTaqg
(R P—2, B, HE) THELZ. RIGZ95CT 3 M. 45CThH o
M, 65°CT 150/, #EMIZT o Fax—KL7z, KIEDZHIT, BidDL S
WAL 72 500mM EDTA-NaOH. pHS. 0 @ bu L., BLN Img/ml & VTopol-4 YU I X
L AF FEGHE V0 Lol 247w, 25CT 16 A >FaX—krLT7,

[0056]

D, AxyPrep PCR Clean (Corning, NY) Z 50uL., #WTH M1 > F=
N—h U7z, E—X7%, 32% (v/v) PEG400. IM NaCl., BE50mM Tris-HCI,
pH 8.0 Z&E 200 LIS T 2RI Lz, E—XZ T0% (v/v) T/ —)L TV
CAULE®, AT 50 —% 250l @ 10mM Tris-Acetate TR L7z, B I A
75 —IZ, 10XExTag/Nw 77— 5uL, 2.5mM dNTPs 4 L. Primer-3 BXT
Index-1 (ATAc# | ZM8) % 10pmol. ExTaq HS 1ul ZiRMUL 7z, £D#, 72CT

L 9CT I AT >FaN—hLU7E, 95CT 15 B, 55CT 15 .
MNCTIOBWHED 3EEA > Fax—rara 217w, T2CTI1I4MD
WA > FanN—TarEfrof. MBLESAT75Y—% 2% E-Gel Ex IZ& M
L. ZIt A= ek lk,

728, meL D VTopol-F U IX 7 LA F REAME (VOO) O RO FHMIZEL T D
WOTH D,
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(005 7]
<TIZTIAINARRAIAT—F T (VTopol) —FVIXT LAF RE
R (VOO D>
VTopol BEUTAHRY XU LAF REF—E (T4 PNK 1. LAt O 125
FUZTETHERLZ AT OIERFF L1 6 - Miura F, et al., Scientific
Reports, 13, 13913, 2023). VTopol TWEMALT 2757 —D/=® 0N (F
DAFFFXIVAF R FUTINA W, R LICHEEN S D, 0N ITid 2 1
HOMAEHOEZEA W, L HEIZTPEAI-3C2T-Ext. 1A3GlA-anti-PEAl. BIN
Anti-Ext-1 OINA TN T 74 MLEH (174 TH) Oy T, 2#BE
PEAI-1T-3C2T-Ext-met. 1A3GIA-anti-PEAl. BL N Anti-Ext-1 0)/\“’.(43”)]/77
A4 MLEIZHIE Lty bR AW,
[005 8]
WuMDFRAT 4 THDENENATI T 74 ANy & 1X 0ligo Hyb
(10 mM Tris-HCI. pH7. 5. 160 mM NaCl) Z&E | nl OWKZFAEL, 95CT
54, SSCT I MDA Fa—arzeftn, T0%VCTREL .,
KiZ, 1 oL @ 5XTOPO #&¥EL/Nw 77—, 500 L @ 1 mg/mL BSA. 100 L @
100 mM ATP & 100L @ 1 mg/ml & T4 PNK ZE L. K THEZ b mL IZFH%E
L7z. 30CT 10 s bOnik & gt L 7= £, 50nmol @ VTopol 2L, &5
WICTILRRMA > FaX—hMUT2, AfENZ V00, ANU YT 40 25
A —NEEN T LEZRANWTUTORDITHRL &,
[005 9]

TRTOIZOAR NI 7 4 —FEIZ, 5 a7y —av U oY (50
Ty OB, HA) E2UORT (YSPI01. YMC, E&B. HA) ZHlAEHE
TR Z a7 BEICRDERLUZ, &2, | oL © HiTrap Heparin HP 71 5 A
(Cytiva) Z 5 nlL @ Buffer 300 TH#E kL7, KiZ, VIopol DIz 71 =
LAZo—RU, E5iZAhI L% 5 oL @ Buffer 300 TYHRF L7z, mBEIZH oL @

Buffer 400 Ik > TVOC 2R L7z, ZOBROWMEIZEIZ 2 nL/min Z#ERFL
2. TOH%. ZOWRHIHEZE Anicon-4 30 kDa 77N A2 L. Buffer 1000 =M
WTNy 77 —2#i e INA OREFREZIT o 72, VOO DEHBEIL, Qubit
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dsDNA BR = & (Thermofisher scientific) ZH L THIEL. 150 ng/unl iz
LT,

[006 0]
<AEfip O BARK N E>

R REHINAD Y RiGIZNW< DD T F2I)VEE (§72H B URT1IV) OfFm
2952 &M<, KON -AHEINVEREEEZGTOH L VWEBERERET D
CEEZAMIZ, RNAH—EDOA ) —Z2 T %157z, £, 152126 RNAU J7—
Y& —RELT, NCBI (https://www. ncbi. nlm nih. gov/) @7 2 J BBEF T —
SR—AzBRL, Z<OMRY NI EZRFEELZ, Z050OHZIE, T4 RNA
U A — (Fr48 DIERFFF SRR I0 K N T2 ) - RM3T8 RNAYU 7 —& (748 DIERFF 3T
BR12Z2H) . BELOMth RNAY T —F (Wi OIERFFF I3 IR) 7m EF £ TN
7= (1A . 2NSOT 2 BBESE VTR L 72 R CIE. —AR8DNABEREE
HNH SN TWBEEA S > /8 7 EIZTS2126 RNAY H —E0 S 13 Iz BN
TWBZENHENIR S 2. FD—HT DL /N7 & (BARHIZIX, GenBank
7oy a s AYIT3970. WP_119360902. WP_110532308. WP_126206484.
WP_172959156, WP_038069792, WP_081892735, BLUFRTI02525 ITE RN TS
8RO Y /N7HE) M, TS2126 RNAU T —FITH L TE O ®mWHRMEZRL TW
(1N . ZNED8FDY /NI EIZ, SEIEREMNOS ) ABRFIYE T O
P hTHESNZDDTH Y, —AREINGERFTEEIZ SRR SN TN,
T I T ARPAEE, INo0F NI EO—-AEINAGEREE 2=, 72720
. SEOYINIEDSE, 2D0OXRY (BAERIZIE, WP_172959156 &RTI02525
D7 &, WP_081892735LWP_038069792D X7 ) 1 ZAWIZIZIER —O 7 X /B
FZ&H L. NREOMBERS OBHENER > TWwelzd ([2), Hi%2 DDy
24O Y NI HIZDWTIEHNKRImIZHIEDSH 5 2 DA (RTI02525,
WP_081892735) ZsH~\7z,

006 1]

7. INGOMEY NNV EEZI— R HEETEALNICERLEDDZE
RBER Iz 0, O—REINEY NI EERBELE (K3,
KIZ, TNEDF NI EIZBTBINSTA T —2a (URTAIVHD) BRI

ab



10

15

20

25

WO 2024/248166 PCT/JP2024/080045
— ARBADNABEAETE I (U AR T A IV L) OW A DN THERE U7z (K1B) . ZDiERE.
DY NI EDDE IFAWNTACST AT —2a AEHERT I ENHBAL
72 (@10, 205528 (AYI73970. KX WP_119360902) ¥%. TS2126 RNAU 77—
YLD bR —ABEDNAERIEIE 2 7 Lz (10) . £iT, AYIT397013, Lo @Ens-
—ARGBEINAEAETE 2 H U Tz (K10 . AYIT39T0IC DN T X STk, 7
B WP_11936090200EEFE S 2 /X7 Iz DN TH, L RIZRTATIT39T00EESE & >
NWIBIZRHERERKORRE, REEEZITFIUSGEWERIVSIREZRL
BHHOTHD, HAEEALGND,

(006 2]

AYIT39701. 20~49°C T~ ASDNAEFIE DS 0 . STCHHERERE TH - 7= (
4) . 7 D—ABNAEFIEIEICIE, S ERFFEORYIFLF Y a—))
(PEG) DIENNERINRTH -7z (H5). RISEEROPIIZT. 5~9. 5258 L TH
0., Tris\—2A ETAPSN—Z O i 5 OB TIE M ANFER = N7z ([€6) . AYIT3970
WL I0MEEOH{EY U AE T TEREZER S (BT, O AT, &
DIKEENMFENS OO, 50 nMELF b7 AR h ) T LADEE R
TEMEFRLE (M), B#ERT 7 5237 AEEIRT 5~12.5 mZ -7 (K8).
RF—E7 78Ty —NenZn6B L0307 LAF KU EDOE &I, XD
WA SEDNAE RS IETE AR ER S 117 (9) .« AYTT39701%. DNAY 77 & 7% — ERNAY
7Y 75 —OR AL THEDEEZ R LEN, RF—12d L TIZRNAL D B
DNAZ HEEMEM A3 o 72 (910) o AYIT39701%, —ASDNAT &7/ & — % AGDNAIC
HHET DI EHTELN, ZOPEIT—ABEINACHERET D LD HIF2NITEN
HOTH o7 (K1) . AYIT39700, NI F U7 7 —Thermus 7 ¥ — Pphilod
) ARFIFIZEE SN (DFE0, ZOEERIETh ssINAU H—F EEIEH 2~
ETHS.). KERHEITIE, ZOBEE (AYI73970) 2 —ABDNAY H—F D#EE
DEXLFEEST, [SDL) EFT 5,

(006 3] |

SDLIZ —ASDNAIZ 3 L TR A EEETE M 2 OB OV H—YTH L2, &
EXERISMCHHTES, 22T REWRTY TV —2 3 >0 < DMITSIL
EEA L. AFEAFIZ. BT TACST A &' — 3 a v & ki, —KR#EINAR S D
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— T TI5AT I —H{EEO T O NIV EEL LTS, ZOHIET
W 7 TE =T A —DOREENIT 5707, B —AFHNAICHT 25 1 DH
DT EFTE—@#IEETW, FOYY T — i RICNVER 217> T AL,
BREBIZTI 2T TAINARRAYAT—F] (T0P0) 2H W 2BBEOY ¥ 74
—ERE R 21T S (TACS-TOPOVL, B12 Ao ZDTACS-TOPOIEZ A WS &, & b
"otV 7Y SHICHELET 2B 0N-—AREINAZ BRE IO T 5 2 & el kR
THolz. £z, TACS-TOPOIEICE D, WRAENSDI1T 7 —fAHONEZ
ML EET DI ENTE TS, 22T, ZOTACS-TOPOIEIZHBIT BTACS T 1
T—a DIz, SILZAWS TIETEEH]A 2451 (SDL-TOP0ER) ZilH .
Ehe Lz (K12).

(006 4]

SDL-TOPO{%: % A 2 % & TACS-TOPOIL & MISF DR 2 T—ARBINAN S D T A T 5 YU
—FAEELTD ZEMTEREDN, TNULORENH D EDHAL NI o2,
ZAE. RNARL 7 V0 ) SR IZ RS2 T 278, 7 IV T KB AV AL
INAHIVT 7 A FLEIZ & > TRAI RGBT EH 272D, TACS-TOPOIE T B S N
URTANEED =0T T4 75 ) =12 LTHENA T T 71 b
M EEAT 52 LN TERN Oz, 7. SDL-TOPOHETHE I NZFA T TV
—IZIFRNAIN B £ Wz 8, SDL-TOPOIE TR X N/= T 7 5 U —IiZx L TIEN
AHNT 74 MU ZERAT S EMARETH S, DFED, SIL-TOPOETHE S
NI4T —FZ2DA 2T —hINAFD Y F I > Dh-AF)ALIREEFH D
TEMWTESD (K12), EBRIZ, SDL-TOPOETHBEEINZ T T 7Y —IZH L TN
AT 74 N (Zymo Research#:EZ DNA Methylation GoldaFw I Zfli A
U, BSETTORRICE> TEMLUZ, AR 28 LZHER TOU— )
SIFRES M UNELSRD T, BNz — REODMENATIVT 71
MUEOREIC LD ETPER SN oz, IS OfFEHRIEL. SDL-TOP0Z AT\
HEMPEINT U —DNADERER AT O— AT NEBTELZEZEKRL T
wa (K12),

[0065]

SDLIE, &7 LA =)V TOWNARAF I L NIV DER, WD D ATF 10— AR
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MDDy =0T T34 75 ) —lBlTHOHEIENHR SN TS, K
FREE., RETACST AT = a 2 2lWeeT J ANA TN T 71 b=
22 TDEODITA TSI —HEIETH HPBATIE 2 HE LT % (AT DIER:
AT ) . IPBATVE TR, NIV T 71 MLEZBOINAZEHEHE LTI 5
LTIGAIVTEGTHDZETIDHOY Y Y —RINEEAT D, RIZ, TOH
1 8HDNAIC R U CTACS S A 7 —2 a2 AL TC2DHO7 Y Sy — 2 it T 5
TETIATT)—RARETR ST D, ZOPBATIEDTACS 17— a > %, SDL
TE#RT DI ENTES (SPBATIR) . TOREER. sPBATIRZH WD &, (PBATE M
NT2~3ELHDI1TI7U = EF5Nk (K13), sPBATTHRSN/ZY— RO
BIXPBATOZ N EMZETH U, DNAAFIALL NIV OE &= THF ITIEFE UksHE
675 Uz (K13), tPBATICHATSPBATIZ L D #EN L SN TR, 51
To)—NEbBENWIENS, KOEANTEEERATFO—AT —F DEEN
AREIC /R o7 E WA S (K13) . 22T, sPBATZ' 0 b O — )V DFFRIIT D W T, il
ORI OFA (M OfFEATHAMR [ZBWTREM LB THL, LT,
tPBAT & sPBATD FLERIZ D WTEIH T 5,

[0066]

<{PBAT & sPBAT O g >

IMR-90#f i ik (JCRBY0SA. HAWZEEMER AL 7 a > IVN D) MEkE
MUz, HO5WIEE MMEORMIMICHNR TS (Promega) 100 -/ 75607 )
LDNAIZHK U T ng@IEAFIALS LA DNA (Promega) A, THENAHILT
7 MLENZAE U7z, tPBATIZRARTICHR S L2 R L 0w L (Miura F. et al.,
2019 GERFFCIRT) M) . sPBATIEANIEL 27 0 b a—)LTEML /=, Bixs A1
T A TERINETIVEDIPBATB L RSPBATS 1 75 —%PhiXa > k
o—J)b (Illumina. 075U —@ 20%) SEAE L. HiSeq X Ten A7 A (
[1lumina) IC&B150X2DRT L2 RE— RTORFIREZEEHEL 7= (Macrogen
Japan. ®Rul, HA).

(006 7]

SDLOD A i&id, AFO— AHTIZIRE 720, B2 1L, SDLIZcDNAD BRI B
FHAETES, ZOEDITIEET, b REIHEEHN O ¥ 745 —BLFIMNER S 1z
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FUAATT 54— HNWTNAO G KR EITD. RIZ, BRI NTZcDNAD Y K

R LUTSILEZAWTS D =207 ¥ 7y —aEdiEdT 5, 2570 SILOK G
BITIXCNAIT WG I R/ 2 7 ¥ 7 H —DPNHEEINTWAS 2 &Ik s/z80. P(RT
HimT 22 &Nalgesiasd (1), EERIZ, BiES N /zcNAZO > 7Y — R —
T —TEORINZRETDHIENTETNDS, £Z<OU— FDREETEEZ
AN—=LUTHD., EHMNRINAD N TH -7 (K14).

[006 8]

ARERHF T, BHOBEILD bENZ—AHINABEIEE 2/ DR & LT,
SDL (AYI73970) #F@E Lz, Fiz. TORAMEL TABOY —I T2 20T
AT 5 —REANORAZEHAL =, L. SDLOBAER DL S —r T
T IA TS —ORBICEEINSDITTIT RN, FIAESILITa s ES
FUTINA Ty 7 ADBEAIHRILDIZEA D, FEEDNAMTH U TH Ry >
AL S N7 b PR ERONADIR G &84 T 2 BE 2 SDLCHEB T NIE, KD HEIT
ATV I ALEBMEDOIRY 2T EEMTHZ EHaREIzAs, £, AL
EBETIA47 50 —OGFKRIZHSLNER TE S AREMENE W, T 205 LAITRA
LY BORPREDY X JBEIED 2 —IVDT vy 7 1) > 7EITHSL
FHELTWEEZ NS, TOMEL DT T U r—2 3 > OEBRICH, SDLIZEM
LESHDTH 5,

(006 9]

728, SDL (AYJ73970) & &HIz. TS2126 RNAU HT—E L 0 &3 —AFHDNAM
FEEHZEZE T ENRINZWP_1193609020 B3RS /X7 EHIZDOWTH, i
U7z XD 7aSDLE RO RG] (4O — o T 754075 —s/Ha) 12F|
HAREETHD, BEA5NHZOMOEFEISALICHRIAREEEZ 5N D,

B F ORI T REE

[0070]

ARFEIIC I N, DR 7 — A8 DNA EASE 2 A T 2 9 /s sk & LU
T O—AHH DNA S A AR, — A8 DNA BEEREAL, — A DNA EfE ATy h &%
RET2ENTED, AFEHITHRD —AH DNA HEHARYEFEEZA VWD Z &I

40
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KO, URTAINeMdnEdess, RF—ROTY 7275 —E L TO—AH DNA
EEMTDIENTE, FIARE, SRR =T ATATIU—RABETOZ
EMTEDRT, AFEIITHR D —AH DNA HE AR FIEALRDOTH 5,

BeAZE7 U —7F A b
(007 1]
BOIES 1, 3, 5~12, 14~16K%018~31 : &DNA
BiANE S 1 3 ZONL 7 AARNA
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ook o #ipH

(7

5

RIE 1]

LBULOY 72757 =L L TO—REINAE, 1RBHUEORF—ELTDO—
AEHINAL Z A S LD AN 5N D~ AREDNAERE FH ALY TH - T,

() IANEFES2E L <IFATRTY 2V BEANEZZ0Y 0, KU/ X

(b) BEANHE 523 U <IF4IZRT Y 2 /BTN L CIO% U EOR—H267T
27 X JEBEENEEGA, D, —AENAEREERZET S5 N IH
Z2E0. ATRCHLERY.

HIELY 7275 —DNADEEEN 1L ETH D, RO/ Xid, #fsd R —DNAD
HBAERNIOUAETH S, GEKIA 1 IR O,

AR oK IH 3 ]
I SIPEGEED. FHRIE LI E O
AR oRKIH 4

11U DY 7275 - L TO—ABENAE, 1EUEORF—ELTDO—
AFHINAE ZHAE S B L72DITHWS NS —AEHINAEERITH - T,

(a) el EFEF2E L <IAITRT 7 IV BESNNZ2E50Y N0 E, KO/ XX

(b) Bl FEF2E L <IZ4IZRT 7 I VBESNZH LU TTO% L EOR—H 28T
L7 2 BRI EE S, D, ~ABHNAEBEEEZTTLHY NI H
Za s, HiltE A A,

FESRIA S ]

HIFL Y 775 —INADREENI2EL ETH O, KO/ X, #ilid R —DNAD
BEENIULETH D, FRE4 TR #EEH],

LA RIA 6 ]

S 5ICPECZE T, FERIE 4 1ZR0H iR

[FERIE 7 ]

1Oy 2275 —E L TO—REINAE, 1B EORF—ELTD—
AHINALE ZEHAE S L7 DITHN S 12 —ARBEDNAERKE A+ Y hTH - T,

)
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(a) FANEH 28 L <W3AITRT Y 2 BES 2G04 VN E, RO/ X
(b) BFIFE =2 L <IF4IRT 7 2 JBREAICH L TI% A EOR—%207
573 JBESEER,. D, —AHNABEKEEEZFT L5 N0 E
Za@ e, HiseF vy b
[k 8 ]
ALY 7275 —DINADHEEN 2L ETHO ., KO/ X, Hisc B —DNAD
WREDNIL EThH 5, FFRETICREBOF v |,
[FF=k1E 9 ]
S S IZPECZE ST, FERIE 7T ITEE DT Y b,
[FERIE 1 0]
1BU DY 7275 —E LU TO—FRHEHINA, RO1IELLEORF—ELTD
—ZSHDNALZ
(a) EANFE 26 L <IBATRT T 2 JBES ZE50 85 28N E, RO/ X3
(b) Bl =24 L <134ITRT 7 2/ BEFNZH LTI U Lo —%2HF7
573 BRBANEE A, D, —AEINAGEEERZET L5 N0
ZHEMEE, 7Y —DINAEE R —DINAE T HESE L I EaF0, B
SNz —ARBEDNA D BLE ik,
FCRIETL 1]
1Y 7277 —E L TO—ARBENA, KO 1L EO RS —ELTD
—ARSHDNAIZ
(a) EANEF2E L WSATRT T 2V BRESZETY NI E, U/ X
(b) B A28 L <1341k T 7 2/ BESNIH U TT0% A LD — & H 9
5732 BEAEES, MO, —ABINAEMEEZ2ET 55 XU H
EEMEIE. 77T -DINAEE R —DINAEzEE S TSI 230, —F&
SHDNAMELRE 75 1%
[FERE1 2]
RERY 775 —DNAOHE RN ETH O, KO/ XiE, fisd B —DNAD
BEENIP ETH S, FFkEL 031 1IZEHEHD Ak,
[FERIE 1 3]
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ORI L O 4T 1 1ICiEEHE O FEICEIT A,

(a) BLFIE 524 L<IF4URT7 2V BESE &0 7 VB, KO/ X
(b) BlZ =25 L <I34Rm4 7 2/ BEINCR L TT0% U Lo F—4 9
D7 X JBESNEEH, Ino, —AREDNAERTEREE T DX VNI E
DA,

[FERTE 1 4 ]

FEREL 0T LICE#EOFEICBWCHERAT 200,

(a) BRANE B2 L <IXAZmT7 2V BESIE S Z 0B, RO/ X
b) BT S 2 F L <IZ4 R T7 X BESNIC LT T0% U EOR—E%2F
TOHT X VRES R E I o, — AR DNA EREIE A AL X S,
[FERTE 1 5]

—AKGHDNA 7T T A R DIAREDNA T A 7T U — OB FETH - T
(W) ER—ARGEDNA 7 Z 7 A MRt LT, 5 REX U VEME ST D —K
HT FTE RN T AT~ a T HRAT T

BY T AT —a EDEF|DT HX 7 H—% 8 RIZ DNA BB A 4T C AR
DNA ZAERT 2 AT v 7

(C) ZZREHDNA DT # 7 2 —FaF B S VTV RVREEIZ, hARA Y A T—
PG AET Z S S —BINETA T a v HRAT YT,

D) T AT —adD KRG DNA A &35 PCRIZ KV HEZ AR DNA &
BEEDTAT T —BERAT v

=N

BIER (W) DRT P WCBITHTA T — 3 VB,

(a) Al 5275 U <HEACRT 7 2V BRS e St & N7 E . ROV Xid
(b)ELFIES 23 L <IT 40T 7 2 BRSNS UT 10% L, EOR—%4%H
o7 X BERFIEE S, D, —AREDNAEFBEEERE T X VN0 E
BN T A= a B L DTS,
AIRLAEL Tk,

FERIE 1 6]

—AGHDNAT T T A NI D ZAREEDINAT A 75 U —DOFMFECTH - T,
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(1) RIS Y Bl SAL TN D —ARGDNAT Z 7 A b D3 RIFZ, 5 K
a2 ) VB SN TWS —RET XS 2 —EYME T A a L, THETH
— I —AREDNAZ LT H AT v

(L) RTRLT & 7 & A IM—ARGDNAIC & E D 7 & 7 & —EFIALER s, —A&
T XTSI BB ET == ) T EE T, DNARY A7 —PIC L VRIS T &
T2 —BLFIA2D3 KA HESW T, TH T H AT AREDNAE AR T B AT
v 7

(iii) —F D5 KIEOHNB Y Vb Ei, W% RBICHEMHENRS Kikzx
BB FARA Y AT - EORBESEET D, AT ¥ X —EFBLC,
FARA VAT =P eSS T, HBEES D3 KIgIZ hFRA AT —F %
A Val— FEEE, FRA VAT —PEETARET XX —FFBLE T
HAT T

(iv) BIRC T & 7 & — I ZARGDNAD 7 & 7 2 —FLFI DTN S T A W R i
o, PRA Y AT PEG AT X H—EFIB2E T A —2a LT, A
W7 A B I AREEDNAE T D AT v T RN

(v) BURCRI SRS 7 & 7" & — (1 i ZAGHDNA % #5781 & - APCRIC L 1 5% — Z4HDNA
BB ETL T AT T -/ HEAT v
=N

BIRR (D) DAT v FICBT D7 A 7 —va v R OERD,

(a) BiFEF2E L AR T 7 X BRESE &t X VN g B, KO/ it

() EFES 2 L IZ4ITR-T 7T 2/ BESICK LT 0% LR —ME2H
TOT R VEBRES R T D, —AHDNA BEETESET O N E
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