wo 2015/093485 A1 |1 0000 A0 O

12) FEFBAENICE DV T AR S -ERERE

(19) 1 FANH T A AEALES >
EEEEE % WO O |||£|L£|||||£ﬂ|l|||| 0O
: 10) YNSRI
@3) EEAmE —
2015 4 6 A 25 B(25.06.2015) WI’FQ PCT WO 2015/093485 A1l
51 EFEEra 48 @8y EBEE (ERTDHEWRY, ETOEHFOEAR

AGIK 49/00 (2006.01)
CI2N 15/00 (2006.01)

ERHREES:

EfEHREE:

EEHREDEE:
ERRABDEEE:

BRET—4:
458 2013-259334 2013 &£ 12 A 16 H(16.12.2013)  JP

HEEA: B KEE AN BEL T ZRNT K EN
K (JAPAN ADVANCED INSTITUTE OF SCIENCE
AND TECHNOLOGY) [JP/IP]; T 9231292 A JII & &E
EHBE—TH 1 &M Ishikawa (JP).

¥BE: BA @& FUIMOTO, Kenzo); T
9231292 BIIRBEEHEES—TH 1 F# EHiL
REFEFENLER R FRFTRERRE < TV
FILHA T RHFEREN Ishikawa ). FFf F
2 (NAKAMURA, Shigetaka); T 9231292 G JI| R &E
MES—TH 1% EIXFEANIESmE
EREMRKERKE ITUVTILYASAIUAHE
FA Ishikawa (JP).

REAN: 77 RAERBFEEHEN, S@xas
PATENT INTERNATIONAL et al); T 1050004 B IR
NAEXHB_-_TE6EHE2E FHB7AT—E
JL Tokyo (JP).

C120 1/68 (2006.01)
GOIN 24/00 (2006.01)

PCT/IP2014/083278

2014 £ 12 B 16 H(16.12.2014)
BA:E

BA:E

eay)
(22)
(25)
26 E
(30)

1

(72

74

#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
FL, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) HEEE (RTDHEWVRY ., ETOERDLEERF
FE M EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1—
S5 7 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), 3 —
B w8\ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

AT AFRERE:
EFRAERSE (FHF 21 50)

BEEDMBEOCEHS,E LTRLEENY X
(R A 5.2(a))

(54) Title: METHOD FOR CAUSING CHANGE IN 19F CHEMICAL SHIFT BY PHOTOCROSSLINKING FORMATION
GO FADEWH  AEBHRICE>T19F7IALS T FOELLZELSEEHE

(57) Abstract: Provided is a highly sensitive detection means, suited to measurement in vivo, for detecting photocrosslinking
formed by photoresponsive bases by using a method for causing a change in the F chemical shift detectable by nuclear magnetic
resonance spectroscopy in a comparison of before and after photocrosslinking formation, the change being caused by forming photo -
crosslinking between a photoresponsive base having a photocrosslinkable vinyl structure and a photocrosslinkable fluorine-contain-
ing modified pyrimidine base by using a fluorine-containing modified pyrimidine base in which position 5 of the pyrimidine rings of
thymine (T) or uracil (U) bases, which are photocrosslinkable to a photoresponsive base having a photocrosslinkable vinyl structure,
has been substituted by group R (where group R is a fluorine atom or a C1-C4 fluoroalkyl group in which one or more hydrogen
atoms have been substituted by fluorine atoms).

6N EH: AEBHOEZILBEZET HIHLEHEREITH L THAEEIRELF = (T
(U) OiIsE®D, FYIPUBOSME,. RE (L. REIX., 7vERETF. xm1
RO YERFCERENECI~CADINAOTILELETHS) ICBERLETVE
ViEE#E Emié LizkHo T, %“ﬁﬁ@t_w%Léﬁté%m&Eﬁ£+\%ﬁ
HEME) IO UIBELOMICARBERRIE T, AEBEROGIEDOLERIZESL
$OT@57£&”F7\ﬁwV7F@%ﬁ%ibéﬁé EICk ST, ReBMH
naHsE ﬁ%@ﬁ?é#w®\EWWT@#NLELE\%@*f@ FERFRMHT S,



WO 2015/093485 1 PCT/JP2014/083278

Bl W =
FEADEZF :
HRBEHERICE>STI9FTIALST7 bOEREELIEZAE
53 ipaag

[0001] AKX, ARBEOC-LEEEETIHEEMEER S, HEBTEEL
TyRSEBHME) I VVEBRE OBICHEBEMR I E T, HERBEERO
AR OLEEBICE W TRBMESHIREICE > THRERIEELRF S I ALY 7 NOE
EEECIEZHEICEAT 5,

B Rl

[0002] HEEDEBEEIIOKREIE. £ERTZOHLP VB CHEBINIERNA
BMiTHd, MEOEMMEICLZ2EERIOKREICHICERTHY., £6HT
FOHHWBNE THEATREAERNDIRMIC, MBORBRMLD 2,

[0003] REEDIRERME LT, AERAEOFRTIL—TITL > T RISHHIE
ENFEREIN. FHFEBENMTbhTWS (5 1) . ZOoRMICEnE
BIZE BREMEICL 2 ZEHOERE TNITE S ARBICL > T, MED
BEBRIOMBEEREICRETZ2ENTES, ZOBRBICIK. FIZIE.
BNEH., REBREEZLCSOFES. BEERAINS, LML, ThH0
FRIE, EERATOEANICIE. BT LEBELAEBDTIEAL,

[0004] HEROBELAREREBIFERO—DELT. NMR, MR | &, #H
SEBEEBW A X =V TRMPBITOND, BBSHEBEDY -5y
NEARDZEFT (9F) BEICHTHY., KBPEFRICELLFEELEVEED
BONDIEICHRT %, BREBKIIEBEDOY—Ty NERZ2ZOMDRETE
LT, *F (793%&19) PRI TWS, 7vR1 IRRABEELSIF
IF100%THBZ &, EFRRITIFEAEFELBVWI EREN, FlmE L
TETFLN S,

FeATHR AT OCHR
R SCHR



WO 2015/093485 2 PCT/JP2014/083278

[0005] #FEFxCill : EFRRRHE2009 /70664475
FADOBE
FALFRL LD & T 2RE
[0006] L7=d'>T. ARKBAOBEMIZ. HEBEEEEICL > THRININEE%E
BMET 2700, EARNTOEAIICELE, BREMREFERE, 1#ET2
ZEICH B,
ABEBRT BI-ODFE
[0007]  AFBAEEZ. HEMROBER. AHEMHEREEICH L TARBTRERFI Y
(T) XIEvSvIL (U) oRED, EYVIVVEBOLME, *F (7vik1
IRT) EABHMEICBRLALTyREFBMEY IV VBREAFERL T,
HINEMHBEE DAREBEE=NBIICE > THRBEERIES &, BBEQYF
TIANYTRDEEDNELD I EEZRWELT, AFEBICEEL A,
[0008] "“F%Z&—4"v b& LEBRBIIFEBERL. ERHLOSHARINTW A, 4 X
— IV THERIEEICTIRTIANLY T NOECEBDZ EITRETH
&l B, AEPER, LE7vRESEBHEY IV UVREEFERAT S &
INABEDTXIEU ERBRICHREBEAIRETHD I &, FLT. AREOHK
RELT, REBQFHFIANDTMOEZELIEEZEEZRWELT,
AFERICEELELBDTH S,
[0009] L7&d>T. AFERIE. RO (1) ~IZH 5,
(1)
HEBHEOE ZILEIEEE T 2HINEMEREICH U THARBIRAFI Y
(T) XiEv5 (U) OoRED, EYVIYVVEBOSME, RE
(7=z2L. REIZ., 7v=RETF.
1TEUEDKRRFI 7 YRRFTERINALCI~CA4DT7)LFOF N
FILE,
X,
TEUEDKRRFD, 7vRRF. XE1EULOKRRFNT vER
FTEEBEBRINALCI1~C4D7)A0F7ILFILE, TERIN, BIRA,



WO 2015/093485 3 PCT/JP2014/083278

TRAXEB=ZEAOILAO07 ) —ILETH D)
ICBR L7y REEBMHE) IV VEREAFRT I EICE - T
HRBEOEZIILBEEZET 2 HINBHERE S, AREBETRELRT vREE
BEEY SV UIBEEOEICARBERBRIE T, AREMKORIERDOLR
IKBWTRBI[IHEBEICE > TREFTRAF TSI ALY T FNOEBZEL S
5 h%,
(2)
7 yRSHEME) I U VEREN

ROK (1)
[{£1]
0
R
g NH
. JY
~o N 0
O
R2 R3 (h

(2L X (1) IZ8WVWT,
Rid. 7 vRET.
1EULEDKRREFA 7 vRRFTERINALCI1~C4DTILF
O7ILFILE, XI&,
1TREULEDKRREFA, 7vRRF. XiE1EULEOKRRFNT
YREFTERINACI~C4D7/)LAO0TIFIE, TEHRINA, &
B, ZBRAXB=ZRAO7).4707)—ILETHY,
R1iE. & (1) TRIIKEALTWRO0E—EER>THEINLY Y



WO 2015/093485 4 PCT/JP2014/083278

BEERL.
R2i%. KEBEE%ERL.
R3Id. KEXIZKBETHD)
TRINDEMEY I TVUIXILAF ROBETATHY.
JIRIED,
TEREMREYIDVIIVLAIFRN) VY IATIEELTEAINT
RAWHREMEBIOD. LT vREEEBME) IV VIBREE,
HRBUEOEZILIBEEZE T2 HIGEMHEE S OBICHER I N B ARET
Hd. (1) IIRBEDFHE,

(3)
HRBEDEZNIBEEZET 2 HINBHEED.
RDI (1)

[1&2]

R13 R11

R2 R3 ()

(=720 R (1 1) A, R1 141G Y 7/&, 7IRE, AULRFVILE
C2~CT7TOT7INAFTAINRIIE, RIFKFETHY,
R12RUR13IE. ThEThMILI, Y7 /8. 7IRE, hILRFY
WE, C2~CT7OT7NAFIAHNRIIE, XIEKETHY.



WO 2015/093485 5 PCT/JP2014/083278

R1iE. & (1) TRIIKEALTWRO0E—EER>THEINLY Y
BEERL.

R2, KBEEZRL.

R3IE. KEXIEKBETHD)
TRINDIARIGBEMBHI VLA F ROBERHTH Y.

FIRIE DY,
FEABEEEBMHMI I LA F RO VBV IAFIUEE L TEAIN TR
DHINBUERBER D, LERARFHER LS.
WHIRBUERBHOD Y v REREMHLEY
WETHD, (2) ICBEDHE,

(4)
C1~Ca4m7.4a07ILFILED,

— C o Houin F

(72720, niF TUEALUTOER, miZ T ULEOEH, 2n+1-mid0
UEDEHETHD)
THd. (1) ~ (3) OWTFHMITEBEHDOFE,

(5)

C1~Ca4m7.4a07ILFILED,

—CFs —CH,—CF,i XE—C (CFy) ;7 THB. (1) ~ (3) ow
TNAICERED T E,

(6)

BRA, ZRAXB=ZRAOZ/.LA707 Y —ILEN,
1TEULEOKRRFMN., 7vHREF. —CF;0 —CH,—CF, XIF—C (
CF,) ;TEHINA, JI0A07 2 VEXIETIILVAAFTIFIVETH S,
(1) ~ (3) OWTFhAICEREDFE,

(7)

BRA, ZRAXB=ZRAOZ/.LA707 Y —ILEN,

3, 5—EZR (M) 7iA0XAFI) 7z ETHD. (1) ~ (3)

i

DUEBEEDOBICERINS S



WO 2015/093485 6 PCT/JP2014/083278

[0010]

[0011]

DOWTNIITEEDFE,

T 5, AFEBRIE RO (11) ~IZH D,

(11)

(1) ~ (7)) OVWTHMCEBROFEICE > T RBIEBEICLST
MREFBERYFSIANS T MOECEE L. ARBEZHERET D%,
(12)

(1) ~ (7)) OVWTHMCEBROFEICE > T RBIEBEICLST
MREFBERFIIANS T MOEMEZE L. ARBINLKEREZHET S
FiEo
(13)

(1) ~ (7)) ODVWTIhNIREDFEICL > TERINHAREE. &%
WMRIHESEICS TR FT5I ALY T MOELRICE>T. RHET 3 HE
(14)

JEIRIEDN,

FRE MBS & WA RER S OB DO ZEHBRIC L > T, HERETEE
WKEEBEINTERINLZHARZETHS, (3) ~ (7)) OVWThMIERHRD
FiEo
(15)

(14) [CEBOAEICL > TERINEAREE., BEBKIEBEICST
BZOFTIALYT ROBBICE>THRET R EICE> T,

LB MHEARER & W REMREE - DD EHETR A RE T 5%,

5, AEBRIE RO (21) ~IZH D,

(21)

RO (1)



WO 2015/093485 7 PCT/JP2014/083278

[{£3]
0
R
i NH

. e

~o N 0
0
R2 R3 (1

(720 R (1) IEBVWT,
Rid. 7 vRET.
1EULEDKRREFA 7 vRRFTERINALCI1~C4DTILF
O7ILFILE, XI&,
1EUEDOKREFN, 7vREF. XiF 1 EULEDOKRFERFNT
YREFTERINACI~C4D7/)LAO0TIFIE, TEHRINA, &
B, ZBRAXB=ZRAO7).4707)—ILETHY,
R1iE. & (1) TRIIKEALTWRO0E—EER>THEINLY Y
BEERL.
R2, KBEEZRL.
R3IE. KEXIEKBETHD)
TRINZEME)IVUIX LA F R VY IZATIUEELTEAS
NTRDWARBHEREEN 50D, KRB KRR EE,
(22)
HIRBHBEORIEOLERICHE WV THBIHRIEICE > TRERREARYF 7 X
AN T ROEREELIED. (21) ICEHOARBEARRHEL
(23)



WO 2015/093485 8 PCT/JP2014/083278

[0012]

C1~Ca4m7.4a07ILFILED,

— C.HowinFu

(72720, niF TUEALUTOER, miZ T ULEOEH, 2n+1-mid0
UEDEHETHD)
THd. (21) ~ (22) OWTFhHIICEERDOAERER KR EHE,
(24)

C1~Ca4m7.4a07ILFILED,

—CF3 —CH,—CF,u XIE—C (CFy) ;THB. (21) ~ (23)
DWW NDITEEE D HIREHBRARHF,

(25)

BRA, ZRAXB=ZRAOZ/.LA707 Y —ILEN,
1TEULEOKRRFMN., 7vHREREF. —CF;0 —CH,—CF, XiE—-C
CF,) ;TEHINA, JN0A07 2 VEXIEZTIINAAFTIFIVETH S,
(21) ~ (24) OWThNCEBEOALRBERREE

(26)

BRA, ZRAXB=ZRAOZ/.LA707 Y —ILEN,

3, 5—EZX (M) 770X FI) 7z=VETHD. (21) ~ (2
4) OWINHICEEBOHREBHBAREH,

T HIC, AFEBRIE RO (3 1) ~IZH D,

(31)

X (1) TRINZBHE)IVUXILAF RN VBV I ZAFLES
LTEBAINTRIWARBUEMB S,

X (1 1) TRINDHABEEBEHIX I LAF KN VBB I AT ILES
LTEAINTRDIHINEERERE %,

NA TNV XZIHEBIRE,

INA T ) H A ZE G HIREERES & IS HERBRIC. HBHT 2T

EE20. HRBINLBRBERERET 5HE,



WO 2015/093485 9 PCT/JP2014/083278

[0013]

[0014]

(32)

(31) IKRBEBOHEICL > THEREINL,

X (1) TRINZBHE)IVUXILAF RN VBV I ZAFLES
LTEBAINTRIWARBUEMB S,

X (1 1) TRINDHABEEBEHIX I LAF KN VBB I AT ILES
L TEAIN TR DHINEERER & B
HEBINTAD., AEBI N,
FEA DR

AERBICENIE, RSEEERICLDIHEBOWMKE. KBS HEBIEICL
DUFTIANYTMILST, RETZIENTE S, CORBMIHEBEIIC
L 2MEIE. EFEROZRITTA A=V FICBICELTSY. BRENICH D
BRORFTy7Toay NaRE T2 EICERICELTWADT, HISEME
s % A L TR OHEBHIRBETI OB A, £FERNDO=RTY 7ILY A
LZ2Fy T ay MRERICE > TITD EWDH . EEMICMEEDTVH L WG
AaEERTI2EDTH D,

52 T o> i B4 7 B A
[E1I 14k, TETTORRIGEELLBELAEMPAGERREZRTETH
%,

[B2]E21E, WKETFTOIZAR) Y IRIGOHPLCEN (A) . RTOD
N2 (T) &ODN3 (FT) OXRKEDLLE (B) 2" 757 THD,
[K3IK 3 iF. AEBICHESITIANY T MOELEERTIHTH S,
[B4]XM4 &, NMROY 7 hLEE—VDEIGEHPLCTOE—Y DFD
ENOKRDIENAREEROEBEZRTIZ7TH S,

[B5]51FE. 312 nmODARNICLZ2AREHERELALAEMEPAGERER%Z

~IETH B,
[61E 6 1&. HBRERINICHED ATHHAF-—NMRITZIAILI T FNOELED
BRERIHTH S,

(K71 71k, bAVEY T IIT—ICELDN ) DLA A YDV VT ER



WO 2015/093485 10 PCT/JP2014/083278

[0015]

[0016]

[0017]

TEREARTH %,

[K8IK8IE. AUDLAAVDRMIEBINMRE—IDELZEZRTEHTH
%,

FAEERT B 7-ODORE
BHMAEFREOMEEZHIT T, UTFICKARPZEFHMICEREAYT 5, AFHRIE
 UTICHIFREGNAEROEEBICREI NS D TIERL,
[HERBEBRICEZTI NI T bOEL]

AFRICINIE, XEBEOE -V BEEE T DHEEMEEEICH L TH
BB ARFIY (T) X320 (U) OBEHED, EYIVVIRODSA
., RE (L. RERZ, 7vRERETF. XB1EULOKRRFNT vER
BEFCEBHMINAZCI~CA4070AOQT7ILFILETHD) ICBHLET Y
RESEEBHEY I VUVEBEEAFERT I EICL > T AEBHOE ZILEE
AT OIHIGBMHER S, ARBUERT vREFBME) IV UVIEREED
BHCHARBEFR I T, AREEROFIEOLERICE W TRBIFRIEIC
Lo THRHAIBERF I ALY T MDEREELIEEZIENTES,
[Ty REaHFEBEME) IV VIEE]

AFRBO7 vREEBMEY I U UERIE. RORX (1)

[1t4]

R2 R3 (0



WO 2015/093485 11 PCT/JP2014/083278

(2L, R (1) IK8WT,
Rid. 7 vRET.
1EULEDKRREFA 7 vRRFTERINALCI1~C4DTILF
O7ILFILE, XI&,
1EUEDOKREFN, 7vREF. XiF 1 EULEDOKRFERFNT
YREFTERINACI~C4D7/)LAO0TIFIE, TEHRINA, &
B, ZBRAXB=ZRAO7).4707)—ILETHY,
R1iE. & (1) TRIIKEALTWRO0E—EER>THEINLY Y
BEERL.
R2, KBEEZRL.
R3IE. KEXIEKBETHD)
TRINZEME)IVUX VLA FROBERHTHY. ROA (I |1
)
[1£5]

NH

N O
H
(1)
(200 A (11 1) IE8VWT,
Rid. 7 vRET.
1EULEDKRREFA 7 vRRFTERINALCI1~C4DTILF
O7ILFILE, XI&,
1TREULEDKRREFA, 7vRRF. XiE1EULEOKRRFNT
YREFTERINACI~C4D7/)LAO0TIFIE, TEHRINA, &
B, ZRANXEFZRAOZ)LA07)—ILETHD)



WO 2015/093485 12 PCT/JP2014/083278

TRINDFIVEEFRTH D,

[0018] [Z/AO7ILFILE]
EAREORERICEVWT, LEBREELT. 1EULOKZERFN T Y
RETFTTERINAECI~CA407)0LA0O0T7IVFINEEFERT I ENTE
5, 2O70AOTLFILEELTE, FIAE ROR :

— C.Howiw Fu

(72720, niF TUEALUTOER, miZ T ULEOEH, 2n+1-mid0
UEDEHETHD)
TRINBDETH 5,

[0019] #HFELWIILAOTILFILEESLTE, HXEE —CF; —CH,—CF,
—C (CFy) ABIFHZEMNTE, BIC-CF, XIE—C (CFy) HFE
L\,

[0020] [Z)A0O7 ") —JL&E]
EAREORERICEWVWT, LEBREELT. 1EULOKRRFN. 7
YRETF. XIZTEUNLOKRRFI 7 vRRFCEHRINALC1~C4A4D
0FO7IFIVE, TEHEINA, BRA, ZRAXB=ZRAOZ /A0
TV—ILVEEFERTZIENTES, CO7)0407)—ILEELTIE, f
ZE, TEUEDKRFERFN, 7vREF. —CF;0 —CH,—CF, XiE—
C (CF, ;TEBH|INA, 70407 VA7 AOFT7FILEERE
AT25ZENTES,

[0021] fHFFELWwWZAO0F7)—ILEELTE. 3, 5—EX (MN)7LAO0XF
V) JxZIVE:



WO 2015/093485 13 PCT/JP2014/083278

[1£6]

(772U, EEBEXFDORKRIE, EREDOUEZRT)
ZERTBHIENTED,

[0022] [SemEBtHigE]
HRBUEOEZLIBEEZE T 2 HNBSMHERE LT, ROKX (I 1)
[167]

R13 R11

R2 R3 ()

(=20, X (1L 1) A, RT1T1{E, YT7/&, X RE ADILARFVILE
L C2~CT7TOF7ILAFIVHIKRZIE, XIFKETHY.
R12KRUR13IE. FNFNHILIC. YF/E, PIRE, AILERFY



WO 2015/093485 14 PCT/JP2014/083278

[0023]

[0024]

[0025]

WE, C2~CT7O7NIAFTHLRZIE, XIEKETHY.

R1iE. &% (I') TRIIKEALTWBO0E—KER>TERINLY v
BELRL.

R2, KBEEZRL.

R3IE. KEXIEKBETHD)
TRINDIARIGBHBHX VLA F ROBERDEEFEENTE, 0
EZIANMSY—IiEEEET 2 ATERIE. F5FxxEl1 (EERRE20
09/7066447%) ICARINTVWSEEDTH S,

EAREROERICEVWT. X (1 1) OR1 1, Y7/&E, 7IRE
CANLVRFVIIE, FLAFTHILRZILE, XIFKRTHY., FFLLIE
VTR TIRE AIKRFVILE, TILAFTAIKRDIVE, XIFK
RTHY., IHICTFFELLIE, PF7/HE, 7IRE, ALKRFIILE, Xi&
TIVIFDAIKRZIWETH D, 7IVIFVHILRZIVER, FFELLIEFEC
2~C7, ISICPFFELLIFC2~C6, IS5ICIFFELLIFC2~C5, X
HICFELKIEC2~C4, ILHICFFELLIFC2~C3, HITWFZ LI
C2DEDEMBIBZIENTES,

EAEROERICEVWT. X (1 1) OR12KUTR1 3. FhFh
ML, T7/E TIRE, AUVRFVIILE, ZILAFDHILRZIE,
XIEKFRTHY., FELCIE, YT7/&E I RE, ALKRFVILE 7
OFANKRZIVE, RIFKRETHY, IHIFELLIF. YF7/& 73
FE., AILRFIIVE XET7LAFSANRZNETHZ, 7IIAFTAH
WRZNVEER, FFELLIKC2~CT7, ISICFFELLIFC2~C6. X5
IKFFELLIEC2~C5, TLHICHEFLIFC2~C4, IHITHFFLLLK
C2~C3, BILFFLLIIC2DH DA FRATBHIENTE D,

[FLZRE D]

FEOAFEBHEOE IV EEEE T IHAREMEE LS. 7 vREFEME
VIVUVIBEEDRBICIE, ARBEMRTEIENTES, Tabb, ki
BEEYIDUXILAFRN) VY IRATIMEELTEAINTASH



WO 2015/093485 15 PCT/JP2014/083278

HRBUERBEF D, LE7vREEBEHLY I D VIRE S, EREABEMLEE
BiX O LAF R VY I RFEE L TEBEAINTASHABEME KT
D, LERABEMHEEEOBICIE, ARBEMRT 2 ENTES, NEHR
IKEhiE, COBERLERBIEBEICLZFIrIANT T MOEREL
THHETDIENTE D,

[0026] [HEAERRDI=HD _EHEHK]

HEEMEE S, 7vREFEBMHEY IV VIEE L OBOAEEBIE. KR
FHCHII> T, RISBHIERE A SOCEERIIE,. 7y REFBEMHEY I DY
BEAZSOCIEERI & TOEBMEICL > TZEHEBKL T, HAREBER
D ETHREICEEIN T, TORBTHARFEZITDIEICE>T. %K
ISDIFEICHET LT, BRI, ZEHEBROZGEE LTIE, ZREBOZE
BEEROZGERUCFESE LT, YEBICANOFERVCFEREFERTI &
BNTED, TIT, FELARBEOBRICEVT. ALEMHEELZSUHNS
MRBOBRERIFOLGEHEREL STRERINICH LT, 7vREEE
) I YU VIREE SURNAREMEMEB R OREEIIE, ERNIEERS
Thd, IFELREROBRICEWVWT, HREMHERERS &, HHENIEERS
S, ZEHOBBEMRTEDLOBRBEEELTSY., LEL. AT
MEE S HABNABICHDIBEICOWVWTIE. EZILALNANY—ILiEEEET
ZANTIRENMEHNAKRBEESEZEHR L BVWEBETHD I NS, FICHIR
B, BeRDIBEZBRT 22 ENTES,

[0027] T EAEBOFIKICHEVT, KHEMHREEZSUHIGBEUREE, 7vR
EEEBMEY I VUVREESURARBURBEN, BUMBYFTH>T
H& <. TOFBEICE. RSEMHEELSTCEERIE 7 v REFEMHE)
IVVIREEZEUIRERINEICE > T, BEODFHRICTEHEBEZE>T
. BECRBEURIT LN TE, ZOEEELEBRBSHEBERICEL H9F
TIANYTROELELTRETSHIENTES,
[0028] [SERIEDEM]
HIREBOIODARIGICIE, LERABEHREICOVWTRENISFONT
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[0029]

[0030]

WEHARBERDOFEEERTHIENTES, IR, AREOLHICE
BHINDHIE, —fRIC350~380nmmD&iHE., 1IFFL<IF360~37
OnmOEHE. IS5IKFFLLIEI6nmDBERESUAITFELL., &
ICIFELCIE. 366 nmOBEROL——X%THd, LRINEFEIE.
ME. FIZE 1~98ME, 1~7HE. 1 ~5ME. Xi&1~3MWEOE
BOARMICE > T, ARIGEETIETHARBEHRTEIENTES,

ZLT, ARIETHBDZ DS, BEFICOVWTH, KK, RER £I1B
Mp HPIRREDERZZHT. BADOFRGZLERTEIIENTES,

Fleo LEOAREBOWKIZ. TENREDTHD, THLE, FHREIC
Lo THARBLERIC, SHICHRWICEI > THRAHETEIENTES,
HEHOHICBFHINDHIE, FZXIE, 330~370nmOEHEDER
EEUHEMERTZIENTE, fIZIE. 366 nmOEREROL —F—3%K
HEATDIIENTE HHWE, AIZIE. 300~330nmOEHEDE
REZBUHEFERTZIENTE AIZIE 31 2nmODRROKEZFERT
5ZENTES,

[PF XA T h]

HRBICE>TELEYF I ALY T MOERIF., RBSEBEICELST
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BUFTIANYT NOELE, RERMICLZEBETO—TTOFrIh
W7 hOEIEEYE, RELEDOTHDHIC. AFERBRE. aREDOF &
SANSTMA-VVTEARICTZ2HDER>TWS, HIZIE AYUD
LAAxYHEFDELTCGuUuanine Quadruplex (7=
EHEE) CLTNSNSDNADERBEEZELESZ&ICL>T, DN
AICIBEIHAEYFOTI ALY T NOELCERELEBREDNH DN, EED
7O-TICEniE Z0HBEDAppmiE, 0. 15ppm&InTEY,
AFEDOFIrIALY T NOERIZZDE OFUEICHZ, REEDOF 73
AT T NOELIE, BIZE. 2. OppmllE, 3. Oppmllkt, 4.
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OppmllkE, 5, OppmbllE, 6. Oppmllk, 7. OppmbBlE,
8. OppmllETHY, HlZiE, 50ppmlF., 40ppmldlF., 30
ppmllF, 20ppmlF. 15ppmlUATTHD,

[*Fo XA T7 NORHE]

FERARBOEMKIE. THHREDTHY. JOAHERNRARBOEKIC
HoT, "FH XA T MEFL, AJHMICELLT S, LEK>T, *Fir
SALY T MOELICLZHEBOKREE, ThEFBLAEZEHRHFEROKR
Hid, TOAHMEFMBLT. BL7O—T79F (BALREEREE) ICL-o
T, BYRLITDI ZENTE S,

i)

EREGZHIF T UFICARPZFMICHRBT 5, AFERIZ. UTICHIT
2EMBICIREIND HDTIEAL,
[WKEZHBODN&EFTEHODNDERK]

MRETER LB BMEAIHKE 3 —cyanovinylcarbaz
ole nucleotide (WK) OD7I¥A N Trifluoro
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4 NEETEIZM)LTTOOMMIZEAEL., ABI3400iCTOD
NzZ=&mK L7, &l L7z0ODNEIIETRRTICRT, aiE. WKEEOD
NIiZ28%7VE=-TKERAWT55CTORHEMRELITo> /R, TTEHEO
DNiZ50mM K,CO; A%/ —LBAREAVWTERTABEGRRELT
2. TDH., HPLCICTHRZITW, BESWMICLYBMEITHS
EEMER LT,

[0034] [X1]
#1 : TR L7-ODN
A5 -3) I
ODN 1 TGCA®YKACGT 9
ODN 2 ACGTGTGCA 9
ODN 3 ACGTG™TGCA 9
ODN 4 TGGTTGGTGTGGT™TGG 16
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HO
o

O

S-trifluoromethyl-2'-deoxyuridine

"N

[0037] [WK &NT DY RIS IED #RHT]

20uM ODN1&20uM ODN2%LLIFEF20uM ODN3%

buffer (100mM NacCl,.
FTOO0OCTEEMEELLE. Po2KYA4TCEFTTFT=
FOD%., UV—L EDBHMAE B,

50mM AHIaAINLEFRNYDL)
——) V%707,
366 NnmMDUYVIEHNA4CTTITL,

HBEIC L DHEREEROEREEMEPAGEICL YT LA, CORREH

11239,
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[0039]
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[0043]

Bl1id, TEFTOXRRIGHEEZLLBRLAEMEPAGERRETRIHTH %,
B1icsWT, L—YM: 10DNASY—v—H—, L—v1~5:4§—
By NMEEATORS., L—v6~10:49—45y MNEEANTDREETHY
. AEHEEEIEEREFN0Os (). 0. 1s, 0. 5s, 1s, 2sThHh
%,

=45y MEEDNTODIFEICIE., 1HOLBRRNTEMELRSEIme rD/N
Y RBREIEERLTWS, —A. =7y AT TOFZEICIE 2HOARE T
BRRO/NY RASER LTV, ZORBRLYTFTIIVK & ORRBRIGH. 1F
ETERRICETT D &b o, BENTORBENSEODN1 L0
DN3DOEBEHEOE—IHFFLNTWVDS,

[FT &K DIIRE R It 3R B D AR ]

RICFT EWK OHARBRIGHENL SVWORETHEITTEONEHPLC
BIfL YR, COERE, 21T,

2D (A) iE. WKEFTOI/ARY VIRBOHP LCHETTHD, #
Bid) Ty a ViR (9) 2XRL. ARHEEEAOs () . 0. 1s. 0

5s. 1s, 2s, 5sDENEFNICODVTDFvy—hrERLTWD,
20 (B) I XODN2 (T) *ODN3 ("T) OXRRBHEDLLETH D, #
BISLERATRERE () 2R L. MEENLHNREBE (%) 2XT. /570 LA
DOEIEN S — 7y MEENTOHFEEZRL. V75 7O TRIOHIENSY —47y

MEENTTDHBEZRT,

HPLCEHOBERTT ENKDHARBERHIET LY EHEL. 45D 10D
RETHRBRGNETLTWE I EPERI N,

[*F —NMRIE]
RICHERERIZRTOD1 9F —NMRAIEZITVL. HEBICELD [2+ 2]
HBRIERISICHED CF.EORBRIEDOREIICE D TI ALY T NOEILDHE

BafTo7,

WF—NMRBIEX20uM ODN%A#100mM NaCl, 50mM

Cacodylate bufferdTREZToK, ABEMEEE LTI
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OuM TFA, 10% D,0& L%, XBREBEZEFLTVWE, Z0OE
fEENMREHPLCICE YL, COFRE, B3ICRTY,

[0044] BI3i&. AEBIHEDITI AL T NOELLERIHNTHS, 3D (A
) 1. HEBEEEICLD9F —NMRZARI MLOELERT, HIREEEEO
s (). 1s, 2s, 5s, 10s, 20sDENFTNICDODVWTDFv—
FERLTWS, BI3D (B) & ENMRY Y FIICHIELIEHPLCF
v—hERT, BHIZ) T aVvRE (9) 2R, ARAKEOs (R
). 1s, 2s, 65s, 10s, 20sODFNFNICODVWVTDFv— &R
LTW5,

[0045] &7, HAEB/ET>TCVWARVWH Y T TIEI7IvROE—IH—-63. 2p
pmMANEICHERTE S, TOREBINAOHBHIGEAZLEEL TV LITK>T—
71. 2ppmHEOE—IMNENDS, &EIICIE—63. 2 p p mIED
E—o8a2. —71. 2ppmDE—IDHICHRDE, TOELEHPLC
THEMT2ETTEREOE—IMNRDL. 27OV I7EOE—IMBMLT
W3 ZENHERINEZ, NMRTOY 7 hLEE—VDEIEEHPLCTO™
TE2HEODNDRBLENSROLARIEEREZ IOy b LELET D, B4 DK
ANl

[0046] 4k, NMRODY 7 hLEE—JDEIEEHPLCTOE—VDRAVE
NORDIENREROEBERT /77 TH5, NMREEN., HP L CHEfT
DORDIEHAEBRA—BLTWVWD I E LY, BERTETWE TSI ALY
FOZELIIHREBICEL B C FRALBOBRIENEL LIcOREEEILND,

[0047] [HEHICLZHAR (EEPAGE) ]

RIS T 2 nmDARFICL B2RHEEREZT >/ 312 n mDBARE
BRETYH YTV T L, EEPAGEILL 2B EIT o, CORERE, X
DE5ICRT,

[0048] ®51&. 312 nmOMXBHICLFHAHREZHEELLEUHPAGERRA
TETHD, BEMEPAGEDRER., MAXETTD3 12 n mOAEREITL
ST, FTENVKDARBHAOHAIEREIN, TEERTIZEAHRORE
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— REDLEVWEDD, FILERNL., SO0OXBHRTHRELTWSZ &
PRI N,

[0049] [HERHEICELZHER ("F-—NMRAIE) ]

WK ETFTONEEBE TOREEERIC3I66 nmTEE, 312nmTH
HEWDBREDNTARETH B0, ThET1IF-—NMRDITIAILTT MC
LYFAMBZENTENEINE T IF -—NMRICL YR L, O
R&. ROB6ICTRT,

[0050] (6%, AEBRISICHED AHMRF —NMRII AL T NOEILOH
ReTmINTH S,
4ACT366NnmOIEFICLYTIALITNMEI—T1. 2p pmilZi
L. 60CT3T12nmDOARFICLY—63. 2ppmilZBLELLTVWSEZ
EDHEERTE-, THIC4TCTTIBONnmOAREICEYTI ALY T ME
—71. 2ppmilZllLik. ThHDERLY, 366nmE312nm
DOHBHICLY TI ALY T MOEHDTENICRETRETHD &, Th
ZRALTAA=—YVIDNARTH D I ENTRINT,

[0051] [FTZBAWATIAILD T MILBEEDEY VY THIT]

BERICIZBEEDBREOZERRZITTHRL, BEDEINEFET HERHET
TOFNT 2B REENEFEET S, TNOHRNITFOT7TIT—HREELT
LRHATETHD, mREELERO SRS B L TEENAXEL
THEOIC. TTERAWETI ALY T MILDA A=YV THEEETIERWL
NEEZIRRETo T,

[0052] 4—#w bh&lLEDIFbOYEYT7THIT—ELTHREINTWDETT
HY, TEFTICERLABEIODNAEZRWTEREIT o2/, DY DLAF
VEETFTTCG—quadrup |l exBEZWBEVIHLDTHD, ZDE
b%. RO 7 THBT 2,

[0053] B 7%k, bPOVEYTFII—ILLDA)ILAAYDEY IV TERT
MM THD, 20uM ODNAEZ1OmM Tris—HCIHTI19F
—NMRTHIE%ETo/, AEMEESLTTIOuM TFA, 10%D,0&
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[0054]

[0055]

L7ce NMRAIERREZR8ICTRT,

K8, AU IDLAAVDHRMIELIBZINMRE—VDENLETRTHTHS
o TO9—NMRAIEDHER. AV I LAAVEMADRITIE, —63. 1p
pMICE—I SR TE, IhD 1 KEREBOE—-ITHB, RICKC |
HESOmMMMAERIC—64., OppmicHfilecfBb— VMR TEL, 2O
E—OD8RY) ILAAVEETFTTCOAESDG—quadrup | e xHED
P—oREeEIOND, SRHICKC | OBEA+DICEIFEETARTOO
DNAG—quadruplextiE&EaFKL. —64. OppmdDE—Y
DHERD, COBRILO, FTETFTHIT—EINCEBATEIEICE>TH
VOLAFXY DYV TN TI ALY T NOBIENOFHEAHISD I & D ATEE
TH b,

TTZRWETIALY T MILBEOEY Y Y TRINE. B DLAF
YOEVI VT ERRTERMTHY ., ARBEHED BOTRAVL, ZOR
fitid. RD (1) UFOLSBFEBEE LT, BETDIENTED,

(1)

BT 97—, R | TRINZBHME)IVUXILFFREEAL
THEAL. BB7SIT—E YAV REEFAEIE T, HEORMEOLLERIC
BWTRHMIHBEICL > TREFREQRFSI AL T M EELIEDRHE
(2)

BT 97—, R | TRINZBHME)IVUXILFFREEAL
THERAL. BB7FIT—EUHY REDOFEE%E. BREBSEREICE TS F
TITAILDT MIE>THRHET 2 HE
(3)

BT TH< =M h)D LA VEEAREART T —HEIlE. X1 T
RINBEHEY I DOUXR U LAF REEBIFAICEL.

VAV RBA) I LA4FVTHB. (1) ~ (2) OWThHDICEEDA
o
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[0056]

(4)

MEISEBERICE TR FIXI ALY T MIE>T, A L4145 KREH
$EHETHD. (3) ILERBOFE,

(5)

X (1) TRINZBHE)IVUXI LA F RPIEAINLKET T4
¥

(6)

X (1) TRINZBHE)IVUIXILAF RABBT STH<T—ICEBA
INTRDE, 7TIT—UHY REHA

(7)

X (1) TRINZBHE)IVUXILAF RN, AUV LAAVES

AREAT TV —EI BT E2HBT TIT—ICEAINTRS, AUVD LA

1 7 ViR #E,

EX Lo BTN

AFEBICLNIE, RIGBHIEREICLDINIBOTHE., MBI EEBEICK
BYFTFIANYTNMILL2T, METDHIENTED, ARPIIEX AR
RERETH S,
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fa R D&
[E5KRIE1] HRBEOEZIIVIBEEET 2 HIGBMHERICH U THERBREA
FIv(T) XiFw32)L (U) oEED., E) IV VEOLME,
RE
(7=z2L. REIZ., 7v=RETF.
1EULEDKRREFA 7 vRRFTERINALCI1~C4DTILF
a7 FIVE,
X,
1TREULEDKRREFA, 7vRRF. XiE1EULEOKRRFNT
YREFCEBRINLZCI~CA407LFOFILFILE TEHRIN
. BRI, ZBAXBEZERAO7LA07)—IVETH D)
ICBR L7y REEBMHE) IV VEREAFRT I EICE - T
HRBEOEZIIBEELET 2 HIGBMHRRE . HRETRERT v
RESEBHE) I UVIEEEOBICHRBAETRI T, HEBEK
DRIEDLEBICE W TRBIHISEICEL > TRIERTEERYF S I AL
T MNOEREELIEDFE
F5kIE2] 7 yRSHEME) I U VEREN
RO (1)
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1TEULEDOKREFN, 7vREF. Xid1EULEDKRER
FRIVRRFTCEBRINALCI~CA4DT7LAOTILFILE, TE
i hiz, BRA, ZRAXBEZRAO7LA07Y)—ILETHY,

R1iE. & (1) TRIIHEELTWSR0E—FRE&A>THERIN
) VEBEERL.
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R3IE. KEXIEKBETHD)

THRINZEME) IR LFTF ROEBESRHTHY.

FIRIE DY,
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[553KIR3]

RETHD, FREICEREDTE,
HRBEDEZNIBEEZET 2 HINBHEED.
RDI (1)

[1&2]

R13 R11

R2 R3 (I

(=720, R (1 1) A, RT 1T, Y7 /8, 77X RE AILKRF

IWE, C2~CTOT7INIFLAIKRIIE, XIFKERTHY,
R12KRUGR1 3, FhEhiRiic, >7/& 7IRE AL

REVILE, C2~CT7OT7INAFTVHIKRIILE, XIFKERTHY

R1E, X (1) TRIIKHEELTWRO0&E—hER>THEHRIN
) VEBEERL.

R2i%. KEBEE%ERL.

R 3%, KEXIZKEBETHD)
THRINDHIEBEHEEMI I LA F ROBEIBITHY.

JIRIED,
FERHISEEEBMHR I LA F KLY VBBV I ZAFIEE L TEAX
NTARDHIEBEREBPO., LERARBHEER LS.
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EERIR10]
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WHIRBERBTO 7 v REEEBMHEYY IV VEREE OBICHRS
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(L. niZTUAE4UTOREE, mid1TULEOER, 2n+1 -
miZO U EDEKTH D)

THD. BHRE1~30OVWTINCEHDOHE,

C1~Ca4m7.4a07ILFILED,

—CFs —CH,—CF, XIE—C (CF;) ;TH5B, FKIE1~
3OWTNAICEEDFE,

BRA. ZRAXEFERAOI/LA0T Y —ILED

1EUEDOKREFN, 7vRREF. —CF;y —CH,—CF, X
IE—C (CF,) ;7 TEMINA, Z/W407 2 )VEXIE7)0A0F
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STHRHEAEARFIFIANS T OB EE U, HREEEET
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. RS HEBERICBITZFIrIALY T NOERICE> T, BRET
Z WP

JEIRIEDN,

FEMERES & WM REL S DR D ZEHERIC L > T KR
BARICRBEIN TR INEARETH S, FKRKEI~70VWTH
MMTECED STi%,

FEKIE1 OICEEDAEICEL > TR INLAREE, ZMKHIS
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