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[0162]

[0163]

[1£29]

NH
~
O Ay N
l _m N0
N0
HO.
NH DMTrO.
© o)
o’\)’ OH
2
7 15

B/EDMF (2mL) fRDEE®M7 (457mg. 1. O1lmmol) O

mE®RIC. N, N—2qvy7OoELIFIL 7Ty (DIPEA) (0.35m
. 2. Ommo ) 8&LUN, N, N | N —=F K35 xFJL—0— (N

—R7VZUN) 9Z=Z9L FThITZIAORL—F (TSTU) (30

Emg. 1. O1lmmo |) ZARML., BRFEITTERICTI. 585EH
Rir L, COREMIC. BZBEDMF (2. 5mL) RDikEH14 (61

Smg, 1. 17mmo |) OFKBZHRML., BRFEIJT T, ERICT3

OnMEEHR L, BEZRETTIHINICREL, CHC | ;THHELE, A
BEARMNaHCO,KARTH%EL., Na,SO, THBREIE., RETTE
WL, HERME Y AT VAS L0574 — (MeOH /CH

Clz;=0~3% (MJIFLT7IY (TEAT%) ) ICL>THRAELT. 1k
E¥15 (815mg. 84%) 2HBOEMGKE LTHEL, tEYW1 50
MTF—8%2KR2IIRT,
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[0164]

[0165]

[0166]

[%k2]

Boni{ba1 5 Oty —#

AR 113 °C; IR vimax (NaCl 77 L— B): 1033, 1092, 1134, 1177, 1251, 1281,
1367, 1424, 1475, 1504, 1509, 1556, 1561, 1611, 1681, 2877, 2937, 3068,
3294, 3483 cm’!; TH NMR (400 MHz, CD;OD): § 3.13 (2H, d, J= 5.5 Hz), 3.38
(2H, t, J = 5.3 Hz), 3.50-3.63 (14H, m), 3.75 (6H, s), 3.86-3.91 (1H, m), 4.04
(2H, t, J = 5.0 Hz), 4.32 (2H, s), 5.10 (2H, s), 6.39 (1H, d, J = 8.3 Hz), 6.58
(1H, d, J = 8.3 Hz), 6.78-6.84 (5H, m), 7.09 (1H, s), 7.17 (1H, d, J = 7.5 Hz),
7.22-7.38 (11H, m), 7.43 ppm (2H, d, J = 7.3 Hz); *C NMR (101 MHz,
CDsOD): & 40.6, 41.2, 52.7, 55.7, 65.9, 67.6, 69.6, 70.4, 71.1, 71.2, 71.6, 71.7,
74.1, 87.3, 108.3, 109.4, 114.0, 124.9, 127.8, 128.7, 128.8, 129.0, 129.4, 129.4,
131.3, 137.5, 146.6, 159.1, 160.1, 169.7 ppm ; HR-MS (MALDI-TOF-Mass)
Cs:Hs7NsO13Na [M+Na] & U T D FEE: 982.3851, FEHAIE: 982.3856.

(1—-3—-2:1&mM16 (N— (2— (2— (2— (3— (4, 4 ¥
AMFURMNYFI) AFV-—2-EROF>TORFY) ThF2) ThF
V) IFN) —2— (99— (2—=F7X/XIhFY) -1, 3=-IUTFPHF-2—
AFVIT/)FHIU-3-4)) PERNTIR) OEK)

[1£30]

o
O NHCbz " NNH,
NH

NH
o NN oﬁN
|
LA " o

—>
e} (o]
NH DMTrO. NH DMTrO
. O\J\
gt gt
2 2
15 16

HZETHF (3. 4mL) 8&U*Me OH (0. 50mL) #HDLEETHE
LbntE&¥w15 (501mg, O. 522mmo |) OF®KIC, PdC
(10%) (300mg) #ARML, KEFEKTTERTICT2. L5HHE
BMULLIER L, COREMZRALTPd, CZBREL. BETTRIEL
THEPOLEW1 6 %7, IhERBRTII &<, RORIGICERL
oo
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[0167] (1—3—3 :{t&%W17 (N— (2— (2— (2— (3— (4, 4 -
ARFIPMNYFI) AFP—2-bROF>TORFY) IPFY) ThF
V) IFIN) —2— (99— (N=M)INABRTEFIL-2-FI/IhF
¥) =1, 3=YTFPH¥-2—FFVYI7z/FHYIU-3—4AI)) TEITZ
K) O&RK)

[0168] [1£31]

O NH, O~ “NHTFA
NH NH
e, O
(o]
N&O __(_)_> N/go
%H %ﬁ
NH DMTrO NH DMjftl\
%O/\)’O\J\OH Qo’\)'o OH
2 2
16 17

[0169] #z#EMe OH (5. 2mL) FOLETHELNALELEEY 1 6 DBARKIC.
BIRTEA (0.74ml, 5, 2mmo |) 8LV®ITFIL I NYZAFOTE
—KM (ETFA) (0.62ml, 5. 2mmo |) #%&ML. BERFHK
TTERICT24EIR®T L, TOREBMICTEA (0.58mL) &M
L. BETCRIE L, HMERMES VATV ASLIOT I TST 14— (
MeOH, / AcOEt=0~5% (TEAO. 5%) ) IC&>THELT.
EE&M17 (289mg, 60% (2I%) ) 2HEBOERKE LTHEL &

a1 7T 0MET -89 ERIICTT,
[0170]
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[£R3]

"Bonibaml 7TOnET—F

B 92 °C; IR Vimax (NaCl 7" L— b): 1034, 1093, 1155, 1179, 1209, 1251,
1282, 1369, 1421, 1469, 1478, 1494, 1503, 1510, 1556, 1561, 1611, 1630,
1640, 1677, 1712, 1720, 2881, 2932, 3076, 3301, 3432 cm™; 'H NMR (400
MHz, CDsCN): & 3.02 (2H, d, J = 5.4 Hz), 3.24-3.34 (2H, m), 3.43-3.56 (12H,
m), 3.63-3.72 (2H, m), 3.74 (6H, s), 3.84 (1H, s), 4.07 (2H, t, J= 4.9 Hz), 4.21
(2H, s), 6.41 (1H, d, J= 8.3 Hz), 6.53 (1H, d, J= 8.4 Hz), 6.81 (5H, td, /= 9.0,
8.4 Hz), 6.98 (1H, s), 7.01 (1H, t, J = 5.6 Hz), 7.20 (1H, t, J = 6.7 Hz), 7.24-
7.34 (6H, m), 7.43 (2H, d, J = 7.2 Hz), 7.92 (1H, s), 8.10 ppm (1H, s); 1*C
NMR (126 MHz, CDsCN): § 39.9, 40.2, 52.5, 55.9, 65.9, 68.0, 70.1, 70.5, 70.9,
71.1, 71.1, 71.3, 73.7, 86.7, 107.7, 109.1, 113.9, 116.0, 116.5, 120.6, 124.3,
127.7, 128.0, 128.7, 129.0, 129.5, 131.0, 137.1, 143.5, 146.3, 146.9, 155.0,
156.2, 157.8, 158.1, 158.4, 158.6, 159.5, 168.7 ppm; F NMR (376 MHz,
CDsCN): & -77.5 ppm; HR-MS (MALDI-TOF-Mass) CasHsoNsO12F3Na
[M+Na]* & L T OB 944.3306, EHIE: 944.3309.

[0171] (1 —-3-3:4&®W18 (N— (2— (2— (2— (2— (2—-v7 /X
M (av7OELTI)) KRA74 /%) —3— (4, 47 —I A
MESMNYFIL) AF2-TORFY) ThFY) ThFY) TFI) —2
— (9= (N=hYZLAQT7EFIL-—2-TFI/Tbx>) -1, 3=
TH—2—-FFY7x /54T —-3—AJ)) PEINTIK) OER)

[0172] [1t32]

O\/\
NHTFA
O~ NHTFA
NH
NH
a O\EkN
N
| /g o) N’go
N 0 —_— o
o)
NH DMTrO

AT W SN

NCH,CH,CO” ~N(i-Pr),

17 18

[0173] gz /soOOx4> (DCM) (1. 5mL) FROLETHELNZILEY
17 (105mg., O. T14mmo |) OXASAKIC. DIPEA (40
wl, 0. 23mmo |) 8LV'2-YF7/ITFI—-N, N=2qvy7Or
JroaRRAAFISSA S (33 ubl, O. 1T5mmo |) &#FmML. *
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[0174]

[0175]

[0176]

LTZITUFEST. BRTINHEER L, BEERETTHREL, C

HC | ;CTHIH L7, BHEBAMNaHCO KAKRTHESEL. Na,SO,
TERIE, ROTHETTRME L, HERDES Y ATV AZ L6007

NS T74— (PEM=KMYJIL (ACN) /CHCI3;=1/1 (TEA1%
) ) THHELT &% 18 (100mg., 78%%2HBOENKE LTHEE

o IELEM1 8DYMET—HERAIITRT,

[&4]

Bohifbta®ml 8oHHET—%

A 64 °C 5 IR vmax (NaCl 7 L — b): 1034, 1095, 1156, 1180, 1205, 1252,
1285, 1365, 1424, 1466, 1478, 1505, 1510, 1556, 1562, 1611, 1633 1639, 1681,
1716, 2250, 2838, 2876, 2934, 2966, 3064, 3258, 3553 cm’; '"H NMR (400
MHz, CD3CN): § 1.02 (3H, d, J = 6.8 Hz), 1.06-1.24 (SH, m), 2.50 (1H, t, J =
6.0 Hz), 2.55-2.73 (1H, m), 3.00-3.06 (0.5H, m), 3.09-3.21 (1.5H, m), 3.24-3.35
(2H, m), 3.40-3.71 (17H, m), 3.73 (6H, s), 3.74-3.90 (1H, m), 4.04 (3H, t, J =
5.0 Hz), 4.31 (24, s), 6.35 (1H, d, J = 7.4 Hz), 6.48 (1H, d, J = 8.4 Hz), 6.74
(1H, t, J = 8.3 Hz), 6.80-6.87 (4H, m) 7.01 (1H, s), 7.12-7.23 (2H, m), 7.24-
7.36 (6H, m), 7.40-7.49 (2H, m), 8.03 (1H, s), 8.38 ppm (1H, s); 3C NMR (126
MHz, CDsCN): § 20.9, 21.0, 21.0, 21.1, 24.9, 24.9, 24.9, 25.0, 25.0, 39.9, 40.1,
43.8, 43.8, 43.9, 43.9, 52.5, 55.9, 59.3, 59.3, 59.4, 59.5, 65.0, 65.0, 68.1, 70.0,
70.9, 70.9, 71.1, 71.1, 71.1, 71.5, 71.6, 72.6, 72.6, 72.7, 72.7, 73.3, 73.4, 86.7,
86.8, 107.8, 109.2, 114.0, 116.0, 116.6, 119.5, 119.8, 124.3, 127.7, 128.0,
128.8, 129.0, 129.0, 129.4, 131.0, 131.0, 131.0, 137.0, 137.1, 137.1, 143.5,
146.2, 146.3, 146.9, 155.1, 156.0, 157.8, 158.1, 158.4, 158.7 159.6, 168.5 ppm;
%F NMR (376 MHz, CD3;CN): & -77.5 ppm; 3P NMR (162 MHz, CDsCN): &
149.3, 149.8 ppm; HR-MS (MALDI-TOF-Mass) CssHs7N7013FsNa [M+Na]* &
L ToEEE: 1144.4379, EHNE: 1144.4401.

(ERepFI2 : GoZvT)vh—%&aAvyasy—bL4Y) I (ODN
) DEMRERTE)
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[1£33]
®

O~ NHTFA O~
DNA B B & A :
) NH 1) By FYLTBSRS - 308 x 6 NH
|

EHEAEH : Activatord2( B HBE)

:’L Bit#H 002MIAVFK
> ,g
2) NHazklﬁ;E MeNHz 7}</QE 1:1
65 °C, 15 43 fl 0. v
NH DMTrO 3) 1.0% TFAKE & |
Q \J\ 4) HPLCHE &Y O
: L
0 QO 0
NCHZCH;_CO’ \N(l -Pr), 2 O-P—O
Ml
18 G-932 ) h—(PO)

AV I PLEA)TROVET

[0177] 7ads. ABMERICAVWLNDIBE G-I ) vh—89) . IG
— 95TV A= (PO) I. &V TG—U5vFYrH— (PS) |
EENThUTOBEEIELTED,

[0178] [1b34]

) @ o @
NH NH
o ~ 0 ~
N N
I |
’& N’go N’go
(0] * (o) *
I |
NH 0 NH \/Eo
Q /\)' \): %O O\/EO e Qo/\%o ? o
2 o=F;=-o 2 O=Ii’—S
comsTeRs) CeReTERD) (ERETERT)
G-I TIh—8s G-H7TIh—(PO) G-D3 T h—(PS)

[0179] LETHELhLEWMI 8EAW. G5 F)vha— (PO) 23V
Jasy—bLEFYVITIXIVLAFROENR%E. DNABEIEHME (GeneDesig
ntt&nS-8 Oligonucleotides Synthesizer) ZFLW., 1. Oumo | A4 —
T 27, RWT, 5= [3, B—EX (M)ZLFAAFI) 7z=0
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[0180]

[0181]

[0182]

1 —1TH=Fr35V =) (Activatord2 (BHER) ) €I XTOHhy TV
JIRTEMERE L TEALE, b, BEARICIFIVRKEAWE, &
M1 8BLUVRARKIZ. ACNBERATTI OOmMMICTIRAR L, bEW1
S8HELUVRAGDAY TV JRAEIZ. ThETh1 8O0MWESLU3 O0MHE
THole ZVIXVLAFFROEKE., DMT r—onE—RTIiTo7,
B (CPG) TXRHINALAYIXIVLAFREZYML., EBIEES L
VRAROVIZATIVEEDOGREEZ, REBKR (X FILT7IVKBER (4
0%) BLUVT7VEZTKAER (28%) (V81 :1)) T6L5CICT
1 5 pfEkRE LK,

DMT rE%2BT 254 )IXVLFAFRERDMT rib L. BHHHES
S I (Waters Sep-Pak (ZE&%PH1E) Plus C18 Environmental Cartridges) T
BaEE L, BEERNAFIEE LT, Sep-PakiCilA ) X7 LA F K&
L7zt&. 1 0% ACNKERTHEE LI, WT. 1%L 7))L OBFERK
BRTHRDMT rdbL. 4 0%Me OHKBHRTAHYY IX VLA F RERAE
X7, JRIC, Waters#t®! XBridge™ OST C18 2, 5um (1 0X50mm
) HBEHPLCRASLZAWT, BHRAICTOOmMMERERR N ZFILT
YEZDL (TEAA) BE®R (pH=7. 0) . AEKBICMe OH%EH
W3S TY MNaEICEY, HPLCTAYIOX VLA FRERE L

FBEA Y IX I LAF ROMOMHER%. WatersktBiXBridge™ 0ST C18 2.5
um (4. 6X50mm) TOPHEHHPLCHELUMALD I —-TOFEESD
MEtTiTo k. Z2FEOPREREZ260nmTOUVIRHENSETELL, BB
. BHEHPLCODRAEREEFRMHIILUTOREDBY THo 7,
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[5R5]

—iREH

SEIOT TS5 T74— Waterstt B XBridge™ OST C18 25um (10x50mm)
SHIATRT 5T 4—: Waterstt B XBridge™ OST C18 25um (4.6 x50 mm)
SEEHOFRE: 4.0mL/ 53

SHEHOTRZE:1.0mL/ 573

FUVITRXHLAFLEEEBOUVO R EK:260nm

DS LA =T OREE:50°C

SHEEKA 100 mM TEAA (pH 7.0) &%

TEBE&B: MeOH

SEEHLSINEHDOTA TOMeOHD ST S5 T M20%3)
T3l B4 L (R ()G HHS LEH);

5-70%; ODN 1_X(Rt:9.0%3).0ODN 2_X(Rt:10.143). ODN 3 X(Rt:8.643). 0D
N 4 X(Rt:7.84)

[0183] #&R%ZFR6ICTT,
[0184] [3%6]

MALDI-TOF-Mass

ODN EF(5°—3") FEE BIEE
[M-HI [M-HI

1X 5 -d(XGCGTTTTTTGCT)-3’ (Bl51&E=1) 4217.9 4218.9
2X 5'-d(XXXGCGTTTTTTGCT)-3" (ELFIEFS2) 5388.9 5390.7
3X 5-d(GCGTTXTTTGCT)-3 3913.7 3914.6
4X 5'-d(GCGTCXCTTGCT)-3’ 3883.7 3884.9

X: G277V J1— (PO)
[0185] (EHEHI3 : GV Y vha—MHrarvyasr—hLiAdY I%EE (ODN
) DY)
(1) ZEHMHREICDWTOFE
EREH 2 THEREINAEFYTXRIVLAFRDIBE, ROIRIGCG—I5 YV
TYvAh— (PO) #KRIHICEALALAYVIXILAFK (ODN 1X$E
JTODN 2X) #80n&KEE, ZEE (—A#HA) IDNABLV—
AHA ) TRNA) SOBORBERNME%/MAELREREIC L YT L 7.
[0186] EMABICIE. UTOEIDA Y TX I LA F REERSLTRBR L :
5" =N—d (GCGTTTTTTGCT) -3 (B3IBES1, 2L
5)
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(1) N=74L (EBBH&ES3)

(2) N=X (X=G—-495vFYrHh— (PO) ) (BIES1)

(3) N=XXX (X=G—=935v7)>vhA— (PO) ) (BANES2)
[0187] ABARMBHITIEERDOTY N —LDOISEEREL. BMEICIE3 Al

ICABEREH—REREOF —R—N\V TERERBW, F7ZV0HB L

CNEBICK > TZEHEKENEDL D ICELT 0% L2, EANIC

i3, ERMSEE LT, — &84+ IDNA3 —d (YYYYCGCAAAA

AACGA) -5 (B3ES4~9)

(1) YYYY=RL (B5&ES4)

(2) YYYY=CATA (EH&HEE5)

(3) YYYY=CATG (EH&E=S6)

(4) YYYY=CAGT (BHNBE=7)

(5) YYYY=CTGG (EHE=S8)

(6) YYYY=CGGT (BEHNE=9)

BLUV—KEAYTRNA3 —r (YYYYCGCAAAAAACGA)

-5’ (E5&ES10~15)

(1) YYYY=4L (B5&ES10)

(2) YYYY=CAUA (BEHES11)

(3) YYYY=CAUG (EF&ES12)

(4) YYYY=CAGU (EHNES13)

() YYYY=CUGG (EHNES14)

(6) YYYY=CGGU (EHNES15)

EAWT, &EFYVIX I LAF ROZEHEKEE (BERMNM) 2R,
[0188] A IXVLAFNOZEHEMEEEZ., &LV IX I LA F KEZENHE

EETZY T LT ZEHEEAIE LR T EZNETS I &ICE

YRRz, KYSHRICIE. BFVIXILAFR (ERE2uM) &i8(ETF

)DL (MRE100mM) OV VERRER (10mM, pH7. 0) @

B TIVBEERET100CTMRL, BEREFTW > KYDEILE, ZDH%. 2
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[0189]

[0190]

[0191]

RIATFTTCHECETHAL, HEERBLK, O. BC/ HTI90CETH
BL. O. SCHRT260nmiICBIT2RMeEEA Oy ML, T [EaH
RICKYERL, MY LA3O0RIEICSITREHREE L, BREXRT

KT,
[£7]
T (A Tn=Tw (X:1 i3 X:3) - Tm (X:0)) (°C)
DNA RNA
3-YYYY-5
ODN 5 ODN 1X ODN 2X ODN 5 ODN 1X ODN 2X
N=2L N=X N=XXX |N=2L N =X N =XXX
YYYY 72L 38 40 (+2) 31(-7) 34 35 (+1) 29 (-5)
CAT(U)A 40 42 (+2) 31 (-9) 37 34 (-3) 27 (-10)
CAT(U)G 42 41 (-1) 39 (-3) 38 37 (-1 33 (-5)
CAGT(U) 38 40 (+2) 34 (-4) 32 31(¢-1) 31(-1)
CT(U)GG 39 44 (+5) 46 (+7) 38 39 (+1) 39 (+1)
CGGT(U) 37 41 (+4) 40 (+3) 34 34 (£0) 35 (+1)

ODN 5: 5" -d(GCGTTTTTTGCT)-3"~
X =G-25 7V H—(PO)

RTIRT LI, VEADG—o3vTY)h— (PO) #5° KimicE
ALY OB (ODN 1X) &, EEG— V5T Yrvh—%28AL
TWARWED (N=%4L) (ODNB) &H&ELT, #—1N—NVTDEHE
PEANCEDLSY. WIThOEZENA) TIRNAICHLTE, TLEICHEFYE
EaEREFEIRM>E (AT, : —3~1C) , ThicdlL. ODN 1 XiZ,
ODNBSELB LT, #—N—NYTELAICCTGGECGGTEET BE
M—ASHA Y IDNAICH LT, T BEREKEEIHEAL (AT, +4~
+5%C) ,

SEDG—U>vFYrA— (PO) #5° KRWICEALLAY IRE (
ODN 2X) i&, ODNSL&EH®LT, #—/N—N\VJEMICCAGU,
CUGG, CGGUAAETZEMNAFYITRNAICKHLT., T fEEZIFEAEE
tx#hasro> (AT, : —1~+1C) , —AT. ODN 2X{& ODN
BEEEERLT. ZhUADOEBHA ) TRNAICKHL TR, KEL T EEET
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[0192]

[0193]

[0194]

Ik (AT,:—10~—-5C) , &WT, ODN 2Xid, ODNG5 &L
BLT, ==V JICCGGTECTGCGGAETZEMA Y TDNAI
WLT, mWT,EERLE (AT, +3~+7C) , #Ic, ODN 2X
iE. ENUADOENA Y IDNAICKH L TRAREL T EEZETIERL (AT
n:—9~—3C) ., ThHOFERELY., ODNOD5E’ KRmICEAINELG—
9507V A= (PO) iF BMAYIRNAEODZEHBKE. WTh
DF ==V JTEBHMNCH L THRELEEEBERONGEVWEDOD., BN
ZYIDNAEDBREICRA—N—NV TEBICT TV 587 2 EDE
Pixt L CHEEER L _EHEXEZA LIS I ENTREINTE,

(2) BARHEDWTOME

T/ F YT VANTIEEZLIZI3 60 nmORETS 30 n mICELAEE
DIENHLNTWDS, &) IKEBOD5’ KHICEALLG—VSV YV
H—H, B TDNARVPRNAEDZKBEEREFIC, £—/1N—N2 T
BEFICH LT, EDLDAEAZLEZRIETONEZFTEMLA, TZ T, 5’
RKICTEOG—oS5vFYrH— (PO) #8ALLA) I (ODN

1X) BLUV3EDG—IFVFYrHh— (PO) #8ALLAY I
(ODN 2X) IZ2WT., ZhETh—AHEHRE S, choA ) IR
TICRT A==V TN %EET 2ENA) IDNAFLIFAYITRNA
EDZARHRETORERLRARI MV ERE L, BRER 1 ~4IIRT,
B1iIind &I TEDG—-I95VFYrHh— (PO) %#5° KiKICE
ALY Od&EE (ODN 1 X) ICEWT, ==V TEESFHRWVE
A1) IDNA (M1 OYYYYAL) EOZAHEIE, —AHREDODN

1 XERFEEBROBRNSARY MLERLIE, RWT, ODN 1 X&ET7F
ZVEEBFERVWA—N—N\VTEBTHENAT) IDNALOZAE (K1
DCATA) . ODN 1 X&EFTT7ZVvEBRTR A —IN—N\V T 5E0EN
ZYIDNAELDOZAE (H1DCGGT, CTGG, CAGT. 8LUC
ATG) DIRTEEBEMET L,

M2ICrd &£, 3EOG—oU5>vT)vhA— (PO) 25" KRimicE
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ALY O&EE (ODN 2X) ICEWTI., ==V T EESFHWL
B4 IDNAEDZHRE (M2DYYYYRL) V7V ESEFHNV
F—NN—N\VTEHTEEMNAY) TDNAEDZAHE (MI2DCATA)
. —ASHIREBOODN 2 X &IFIEFRMOHEIRARI ML ERLE, ODN
2XETTFZUNEEEBALEA—N—N\VTEBFTEAY) TDNAEDZ
A (M2OCAGTHLUCATG) DB, 2L T. ODN 2X&4¥7
—V2ESARRF—N—NVTEECAYIDNAEDZAH (H20C
GGTELUCTGG) DEDIETHEABEMNMET L,

[0195] ®I3ICHRTLIIC. TEADG—U>vTFT)h— (PO) #5° KRimicE
ALY Od&EE (ODN 1 X) ICEWT, ==V TEESFHRWVE
M) IRNAEDZASE (M3DYYYYRL) . —A&EHIKEDODN

1 XERFEBROBRNSARY MLERLIE, ODN 1 X&ETF7Zv%s
FRVWA—N—NVTEETHEBERNAEOZARE (I3DODCAUA)
. ODN 1 XERBLT, BSREIFPERERT L, ThUAD,
ODN 1 X&A—N=—NVT%EFT2F)TRNAEDOZAREHIZ. IFIER
ORI BETHYREEDL >,

[0196] B4ICRTLIIC. SEOG—U>vTF)>vh— (PO) #5° KRimicE
ALY O&EE (ODN 2X) ICEWTI., ==V T EESFHWL
FZYIRNAEDZHRE (MA4ADYYYYRL) &7V aESEFHRVA—
N=N\VT5EFTHF)ITRNAEDZARE (M4DCAUA) H —K8H
KEDODN 2XEFEEROEHANRY MV&ERLE, £/, ODN
2XETTF UV 2@ERMMIEBALA—N—NVT5BT24) TRNAE
DODZEH (M4DCGGU) OREMEENREEL >/

[0197] (3) ZEHMMEES & CIEREHFIFEIC D W T O

rFETELNLG—IZ VY A— (PO) & UTFTRINSZAG—
95V (REbEYHR®E) (Obikad, Chem. Eur. J., 2021, 27, 2427-24
38) &I B E. CTNOHDOEICITFEISEROERICHENHZ2HEDD, &
NORABTI2SBRERBELE (G—75V7EH0WD) THERINDA
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[0198]

[0199]

[0200]

[0201]

TIEEZBHLTHY., YZHG—U5vFYVh— (PO) £Fk, dG—7
SVUTERKRIC, YR UICRT ZBRRNDEBEEFFENHDEBELLN
5, D ENDL, ThHLORBEREZAIE LR L,

[1£35]

o ® ®
@[ ~"NH, ©:O\/\NH3
NH
NH
o\l\)g
N . o)
| fw
N o } LA
Oﬁ) * o)
5 7/—’\

NH o
)
Qo/\)«o\/[o O-T-O
2 *

o=%—do
(REESEERT) * I EFEET)
G-75 ) h—(PO) dG—1357(PO)
(2L EYHEFE)

BEMICIE. UTOBEIDAY) TXILAF REEMBLVOBEEL L -
5" —d (GCGTTXTTTGCT) —3’

(1) X=G—495v7F)yvhH— (PO) (ODN 3X) .

(2) X=dG—=235>v7 (PO)

(3) X=2" -FHFxIIFIY (dC) (EIES16)

BHgEE LT—A#HA") IDNA3’ —d (CGCAAYAAACGA)
-5 (BIBS1T7TELT18) ILD2WT, YT T7=ZY (G) THBE
& (BUNES17) . BLUOC—KEAFYIRNA3 —r (CGCAAYA
AACGA) =5’ IZ2WT, YATT7=Y (G) TH3HE (BIESI
8) OB&AF )XV LAF NOZEHEKEE EEHMME) AN,

AVIXVLAF ROZEHEHBKEE, LEREEEKRICLT, @AY TX
JULAFREBHEEEZT )V JUBLTZEHEZERIELE. T.E
ERE L, LYRBEMICIK, &AVIXILAFRK (KRE2 uM) &iE1E
Fh)DL (RE100mM) ) VEEE&E®R (10mM, pH7. 0O)
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DYV TNBEKRE100TCTMERL, ERIFTHW > YBALE, ZTDE,
ERIMTTOHCETHEL., RMEZRKB LI, 0. BC/ 2TO90CHT
FEBL. 0. 5CRERET260nmICBIT2RiEEATOY ML, T, E%E
FRREICKIYER L, BMILAIEDAEICSITIEHEE L, fERER
8ICRT,

[0202] [%8]

Ta CC) (A Ty: (G252 7V i — (PO LY F7-1X G250 78R 45)-dC)

X Y= G
DNA RNA

G777V 71— (PO) 30 (-15) 34 (-20)

dG-77> 7 (PO) 61 (+16) 67 (+13)
dc 45 54

[0203] #BMygHE LT—A$HAY IDNA3’ —d (CGCAAYAAACGA)
-5 (BEHIES19~21) I2VWT, YRIRTYFTHZEHEE (T4
hH
(1) Y=Yhoyy (C) (BHIBS19)

(2) Y=7F=v (A) (BHES20)
(3) Y=F3Iv (T) (EBEyIES21)
THDHE) OE&FF)IX I LA F ROZEHEFMEEE LEEFRSDHICTT
STBEEBERICL TN, BREZKRIIIRT,
[0204] [&9]

Ta (PO (AT IRy F—~vF)

X v F IRey T
Y=G Y=C Y=A Y=T
Goov7Y)vh—
30 17 (-13 13 (-17 16 (-14
(PO) (-13) (-17) (-14)
dG-7 7 v 7(PO) 61 24 (-37) 38 (-23) 34 (-27)

dC 45 24 (-21) 32 (-13) 29 (-16)
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[0205]

[0206]

[0207]

[0208]

ISIC, EHEE LT—AREEAY TIRNA3 —r (CGCAAYAAA
CGA) =5’ (EHES22~24) ILD2WT, YAIATYFTHBIE
& (Thabs:

(1) Y=Yhoy (C) (BHIBS22)

(2) Y=7F=v (A) (BHNES23)

(3) Y=032)L (U) (BIES24)

THDHE) OE&F)IX I LA F ROZEHFEFMEEE LEERT D=HICTT
STBEEERICL TN, BR%2%10ICR-T,

[3R10]
T.(°C) (4Tm: I RwyF—=vF)
X R IR Y F
Y=G Y=C Y=A Y=U
G-235v7Y vi—(PO) 34 13 (-21) 15 (-19) 23 (-11)
dG-7 5 v 7(PO) 67 38 (-29) 44 (-23) 41 (-26)
dC 54 32 (-22) 39 (-15) 31(-23)
RKE8~T1TO0ICRTLIIC, NEEBENTYFOI TV ERETIEN—K

HAY)IODNABLUV—KREA)IRNADZEFN TN EBWBEIIHEWT
G-I )A— (PO) #EALLAYIXVLFF K (ODN
3X) & dG—=935v7 (PO) »dC%#EUCHETIAYIXILAFF
REEEBE LT, T ERKESKETFLE, —AT. G093V FYVHh— (P
O) #BALALANIXVLAFK (ODN 3X) &, EM—KEFY T
DNABLIUV—AEAY TRNAILSWTEH, REEEN V7V THDE
B LT, REEENY MY Y, PFZVELRFIVOVWTIALTH S
ETOCUEETLTWE, cOZEMD, G953V FYrHh— (PO)
HEALLEAYITRXILAFRK (ODN 3X) i dG—45v7 (PO
) FEEACZAWVWRHEEEERLT. Yy FI/7ZVEINICH L TEERA
MNMET T2, BEDBEEAKRICRFLTVWD DD D,
(REFI4 : <O ABREROTVF Y RF) TR LA F ROESE LM
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[0209]

[0210]

)

(1) ROABEBRT7VFEVAA)IX I LA F ROEEFIE

G—vU3v7TYvh— (PO) £LEG—U53v7FYvh— (PS) (Z
NHLEFEHTHERICIG—ISVTIVA—] &BWVWHTE&BHD) 2TV
VAT R IEETUVFEVRAYTRILAF K (ASO) OITRADE
fEER CORBIMFMRERILT 2720, K120 BG—I5VFY VA
—%2 a5 —brLEASO%EE - & L7, ¥ AMALATT (Metastasi
s Associated in Lung Adenocarcinoma Transcript-1) ##&fj& L. G.Hung
S5ICE > THREINTWBES) (Nucleic Acid Ther., 2013, 23, 369-378)
(DcET%2 ,4 -BNA/LNAICE#: L/=F v v T —BUDPSA ) IRBE & LT,
ZDASODSE RmILG—oZvF)vh— (PO) FLEG—VU5VT
Yoh— (PS) #1EF/AIE3EZEALK. GCL(10). GCL(30). GCL(1S).
GCL(3S) M4 f&¥E% et L, AV P a2y — MARODEERE LT, Ay IODHI
DOGCLIZ. G—=9 5V FYvh— (PO) £LEG—-950T)>Hh— (PS
) #Av Va5~ bMLEASOEREKKL, GCLOKODA Y JOFOHFIEG—
95 F)oh— (PO) FREG-U50TYvh— (PS) OEA
[O1 ® IS1 G-IV FTYVAH—ILEEFINBBEENENLETNRP OAP
SHERT, BIC, FIZE. Ay 2R LU TLERET 2FEICIFE. 4EEE
TEBUEDET B, TEOAXIE GCLIERTIBAITIE, GCL(30) &GCL(3S)
DRERESLHIDET B,

BH, EBEERELT. UFICRTAdG—2I5 7% d t COEEBRICAS
Olcavyas—b L7, GCS(4FEHE). PXSURBEB) EEKRICEKR LK, (Th
SOEEERT 2ICRT),

GCL(10), GCL(1S). GCL(30), GCL(3S)ik. 1t&aM18 (G- 5T >
H—BREETTIVM4 ME) AL, DNABEIEHEME (GeneDesignftHin
S-8 Oligonucleotides Synthesizer) THM LK, 1. Oumo | R —JL
. DMTr—on®—RKRTiTo%, 5— [3, 5—EX (MYZ)A4OXF
W) 7x=Z)0] —1TH-=F SV —JL (Activatord2 (BEEFMEIZE) ) #F~T
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DAY T) v JIRTEMRIE LTEA LA, BERICIEIVEKEZ, Hilt
BUCIE3 — [ (UAFITI/AFLY) PE/] —3H—-1, 2, 43
FPY—=I—5—-FF>, DDTT) 2BV, t&¥1 8. XAK. H&
UmCLAD2 , 47 —BNA/LNAREFRKRAFOFTISM1 a2, AC
NAEFTTIOOmMMICTHREL, C 2’ , 4 —BNA /LNAHER
ZARAFISFA %, ACN/THF (1,/1) BKRETT OO0 mMICTH
BL7, 1B 8, RAB. B&LU'2 , 47 —BNA/LNAREED
hy 7Y TEEIE. FhEh 1l 80ME. 30#ME. LU 29B T
o>/, B (CPG) TEHXRINAAYIXILAFREUML. SX%EBIE
EBLVPRRAFRAVIATIEEDREEE, REBKR (XFILTIVKEA
B (A40%) BLVTVYEZTKBKR (28%) (FEth1:1)) T65
TICT1 59RRE LT,
[0211] [{£36]

o
NUNHTFA  pnasBia s OV,

NH 1) By TI B - 308 x 6

SEMEEHI : Activatord2(B§R G 1E) NH
o) | SN ;if(tgll (forR=0):002M3VF o A \

b # (for R=S):DDTT

NJ\\O - L K

2) NHo 7K B3 - MeNH, KB = 1: 1 N" ~0
65 °C, 15 51 o)
NH DMTrO 3) 1.0% TFAK B &

g"\}'\:L 4) HPLCHE S QU,\%.VJ:Pﬂ

NCHZCHZCO “N(i-Pr),
.ruv

18 G-H5YTIUN—ETY Y2~k
LEAUTRILAF E
(R: OorS)

[0212] DMT rE£%2F9 284V IXILAFREREDMT rib L. BHHEEL
S I (Waters Sep-Pak (ZE&%PH1E) Plus C18 Environmental Cartridges) T
BaEE L, BEERNAFIEE LT, Sep-PakiCilA ) X7 LA F K&
L7zt&. 1 0% ACNKERTHEE LI, WT. 1%L 7))L OBFERK
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[0213]

[0214]

[0215]

[0216]

BRTHDMT ribL. 4 0%Me OHKBBRTA Y IX UV LA F KREAE
X/, RIC, Waters#t®l XBridge™ OST C18 2. 5um (10X50mm
) WHEHPLCHASLZAWT., BAERAICTIOOmMMERBR N ) ZTFILT
VEZDA (TEAA) &R (pH=7. 0) . AEKBICMe OHAF
WBTSTVTY NABEARICEY, HPLCTH) IX VLA FRERBEL-

BEA ) IXI LI F RORDHER %, Waterstt&XBridge™ 0ST €18 2.5
um (4., 6X50mm) TOYHEHPLCHLIUMALD | —TOFEEH
MEtTIToe ERDOINEE260 N mMTOUVIRALEHNSEE L, 1P
. WHEHPLCOREREEZHEIUTORT 10D@BY TH -7,

A #. GCS(10), GCS(1S). GCS(30). GCS(3S), PXS(10). PXS(1S). PXS(30)
 PXSBHICDOWTHBERERH Y — v TH A VICTERK - BREEREL, &
TUvFEVRAYIXV LAF ROBEFIERIE. F*1208Y TH 3,
[&11]

— i
SR a< 57 0 —  WatersttBXBridge™ 0ST CI8 2.5um (10X 50mm)
Stz a<w 757 4 — : WatersttB!XBridge™ OST C18 2.5um (4.6X50 mm)
DEGREOFE ¢ 4. 0mL/ 4y
TR OFEE © 1. OmL/ 5y
FVIAX 7 LAF FREADOUVOEE : 260nm
HZ LF—T L DERE  50C
PABEARA © 100 mM TEAA (pH 7.0) #E#E
VABEALB: MeOH

SRS & TSR D T T TOMeOHD 75 P b (204))
VFvvaryZA4n Rt) (53) WD S &0 ;

5-70%; ODN GCL(10) (Rt : 11.24%) . ODN GCL(30) (Rt: 11.5%%) . ODN GCL(1S)
(Rt : 11.343) . ODN GCL(3S) (Rt : 11.8%>)
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[5=12]
MALDI-TOF-Mass
ASO Bl (5"—3’) HEHE REE
[M-HI [M-HI
GCL1O) 5-XCTAgttcactgaal GC3 (AR5 &5 25) 5877.8 5879.2
GCLBO) 5-XXXCTAEttcactgaaTGC-3 (RFEE 26) 7048.8 7050.4
GCL(1S) 5-XCTAgttcactgaal GC-3 (BEFIEE27) 5893.8 5893.9
GCL(3S) 5-XXXCTAgttcactgae T GC-3 EHES 28) 7096.9 7098.1
GCS(10)  5-YCT ARt Cact'ga'a TG C-3 (R3S 29) 5732.6 5731.7
GCS(30) 5-YYYCTARttcactgaa TG C-3 (AFIES 30) 6610.9 6608.3
GCS(1S) 5 -YCTAgttcactgaaTGC-3 (BeFIE S 31) 5748.5 5747.7
GCS(3S)  5-YYYCTAGttCa et gaaTGC-3 (BFI&ES 32) 6654.5 6656.5
PXS(10) 5-ZCTAettcactgaalGC-3 (BE5&5 33) 5671.9 5672.6
PXS(30) 5-ZZZCTAEttcactgaaTGC-3 (AEFES 31 6433.1 6431.1
PX5(1S) B5-ZCTAEttcactgaaTGC-3 (K271 &% 35) 5688.2 5688.7
PX5(3S) 5-ZZZCTAgttcectgea T GC-3 (AFIES 36) 6477.0 6479.3
X162 F7 ) h—Es
Y:dG-27 T T HG
Z:dtC°E
TiARARuF AT — MES PSHEA)
a, g ¢, t: dA, dG, dC, T
A, G, C, T:2,4-BNA/LNA with adenine, guanine, 5-methylcytosine and thymine

[0217]

[0218]

7o

e

B, KPPMEICEWT, AE dG—75 Y T84 .
[dG—o5vFYvh— (PS) .
dtCo (PO) | 8L TdtCO (PS) | EENFThUTOEEEFEL

(PO) J.

Do

[

([dG—2o5v
dt COER9 ] .

r
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WO 2023/149038 62
[1£37]
o} ® o \/\(D
® ~"NH NH
O NH, J 3
NH NH
NH
o) * RN o
I I N0 O NS0
o N0 o o
0 o)
? O=Ii'-0® o=f;=—se
* * *
CHEAEERTD) CREBATERT) CREATERT)
dG-H5 785 dG-D5 7 (PO) dG-D357(PS)
2., ., .,
o) * O RN
i ) ! ' J '
NS0
o NT X0 0 N0 o
o) 0
]
? o=p-c® o=FI>—se
* * *
CBREFERD) CHEREEERT) (EREFERT)
dtCOEB4 dtC(PO) dtCO(PS)

[0219] (2) ¥HRBERT7VFEVRA)IXIVLAFROT (BEOFH
GCL. GCS. PXSHE 5’ KImICEA L. ThENG—0S>V ) v Hh—,
dG—235>7, dt Cop, mMALATI-RNARZMIECAICHE AT 2RICE A %%

% MY 2720IC. nMALATI-RNAD EFIVEESIZ AW T, T JRIEICEL YET
MLz, COBMETIRNAEFILX. ASO&HBEBHRETIER(16-mer) D
37 NS H —/N—=N\V TR & R B6AACE S L 20-mer DEEFIE Lz, TR
BREROT7YFEVRA) IRV LA F FOZEHMEE, L5 & RRRIC

LT, FEF VIRV LA FREENHEEZT -V JULEB LT EHE
BRI tEE TEZAELRL, JYSEMICIE, EFVIXILFFR (8
RE2uM) EBEFRNYTL (BEE100mM) ) VEREER (10



WO 2023/149038 63 PCT/JP2022/041129

mM, pH7. O0) OY Y ILiB®KR%E100CTMEL., BEEFTH-><KY
BELz, TOR. BERIMTTHCETAHAL., AEZRBLE, 0. 5
C/9TO90CETHEL., O. 5CHERT260nmICHBIF2RHAEES
Oy bl TlEZFRREICLYELR L, M LAIQDREICS T SIS
B& Lie, EREFR13ICRT,

[0220] [5R13]

Tw (UTw = Tn - Tn (naked ASO/ORNA)) (°C)
ASO x:1 x:3
y: O y: S y: O y: S
GCL(xy) 58 (+5) 57 (+4) 59 (+6) 58 (+5)
PXS(xy) 58 (+5) 58 (+5) 59 (+6) 58 (+5)
GCS(xy) 67 (+14) 66 (+13) 71 (+18) 71 (+18)

FERIRNAEZS] (oRNA) : 3°-r(GAAGGAUCAAGUGACUUACG)-5’
fEIR) (BdFIES37)
Naked ASO/oRNADTmEIL53°C,

(3’1 D 4-mer7ioverhang

[0221] GCL&EPXSE T, DAY RBICEEHLLTRAEDT fEARNLIZ, F/. GOL
. PXS, GCSTIX, PO#EE. PSHAEIKELLTRAEDT fEEZRL.
ed ASOLYHGL, PXSIZ4THS6C, GCSIE13THAS18CHT,
% LR Xk, EHRNADA —/A—/N\Y ZHDE’ (3 -GAAG-5 YAt
TR B =8, GCL, PXS, GCS&HIC, ZENETNG -V SV T) v h—,
dtCo dG—9U3 7D, RNADHEEHEY Y FI/ 7=V ICH L TKEREER
MLUELZELICES LEEDEEZOLND,

(3) YVABREROT7YFEYZAA) IR LA F RO

(A S O¥5 5 &L VR RE)

vUZX (Balb/c. Itf, 5@ 7)) Z2HAIZRIIY—KARH
SYBAL. BMERERICHBALL, P& 5~7HEDT T XD
ICERRE D%, < I REELEALY 100 g &bk DICHESELAGCL, GCS,

B LUPXSOEERIBKAKR %= EBFFIRICEDIIRS Uiz, kB RE LTIV

nak

[0222]
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[0223]

[0224]

[0225]

Ja5—hrASO (UAYRBLIVT) v H—ZHELTWARWASO : In
aked ASO]) ZYVREKRELYT100ugIilRdLIICHARALL
EEREKAREEHIKICEDRS L, XAT4 732 bO—ILIZEER
|KE L,

ASO®ENL T 265[E%E. SEREMREE (AT MIYY - IFVYFL
TNV T T /=) OEEBERBSICEYTT R 2mEEL., FHIER. BIX
ERZVIFMAY 5 & TRMSE I, KBELY 25~5 0m g DEREHEB%
HEL, H5HLH500ul Fa—TJDRNAprotect Tissue Reagent (Th
ermo) & 43E L7/=96-well Collection Microtubes (Qiagen) D& 2mL Fa1—

TICAN, EEEIEBIREINCRETHERE (-307C) Lk,

(total RNARH. #&HESLTYTILIMILPCR)

R LA~ SDt ot al RNAMHHICIEMagMAX mirVana Total
RNA Isolation Kit (Thermo; LA Fmi rVana*xy h&EWD) HFERALE
o MIBE A1RFEL TUWA96-well Collection MicrotubesZ &8t (100
OXg, 349ME. 4°C) L. RNAprotect Tissue ReagentZ#f&EL7/=%. m i
rVana¥y MNRIDLlysis buffer (0. 7%D2 - XA TFhTH /-
VEM) BEVCRFYLRAE—Z (5mm#R, QIAGEN) 1{E%Collection Mi
crotubesDE&F 12— 7N Z. TissueLyser II (QIAGEN) (CKkY=ERTF. 3
OHz., 22BOREYF A4 ANEB% S ELLERYIRT 2 & THBREY X
— bR,

HBEREYR—MDBSDtotal RNADOHESLIUTERZEZMI rV
ana¥y h@O70OMINICHE>TITW, ITE%KingFisher Flex (Thermo)
k> THEME L, ERNAT Y TILOIRE %, Quant-iT RiboGreen RNA
Assay Kit (Thermo) (L& > TRELA, M1 OngdDtotal RNAD
SHigh-Capacity cDNA Reverse Transcription Kit (Thermo) Z#BWTCHiEs
EEYPERAHE L, RISIKOWTEFY hOFOMINICH >, EWERE
EYIZ DWW TPowerUp SYBR Green Master Mix (Thermo) Z#FHWTY 7ZILAY A
LPCR#%1T>7, PCROARZBOY bO—ILIEGapdh& Lk, PCR
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[0226]

[0227]

[0228]

[0229]

[ i&StepOnePlus!) ZILF 4 LP CRY A5 4 (Thermo) Ik > TEMEL.
95C. 20MWEDORANIBICE|ZHxwE. 95C. IHWOBEMSLTE0T
. SORDBRRIEE4 51V ITo, Ma | at 1 RIREDENT%.
Malatl1BLtGapdhDBIEHRLYBLNZC tEDLE (AA
Ctik) IL&>TiTo7k, BREMSICRT,

EERERBRICAVWEPCR IS4 T —EIEZLTICRT -

mMalatl F4 : 5 -d(ACATTCCTTGAGGTCGGCAA)-3' (ERFIES 3 8)

mMalat! R4 : 5 -d(CACCCGCAAAGGCCTACATA)-3' (EEFIES 3 9)

mGapdh F3 : 5" -d(TCACCACCATGGAGAAGGC)-3’ (E25I&E=4 0)

mGapdh R3 : 5" -d(GCTAAGCAGTTGGTGGTGCA)-3' (EEHIES 4 1)

BM5ICRTEIIC. G-IV FYVYAH—1EEPOREAETASOILEAL
7=GCL(10) 1%, BBEICHITBAMMALATIT RNADHIEEA, naked AS
0L tEBR LT, MEMNABEEZH > TIIHRIIETH Y. FRUADESS. 25
BEEEfe LT, PR EHEERMBICH L THEICBNIEEEELT
W 2D &ML, BT TERINEZG—IS VT v h—k, B8
IR L OBIRNICKBEREXET D RSy VT YN =2 27 LB
ISAABETH D &ENbh B,

Ff. dtCOo% 3 PSHEATASOICEALLPXS (38) ##%5
L=BaiE,. SREBICBITA2mMMALTAT RNAODOHFKRE%. naked ASO
B LT, BENAEEEZEH > THIHIIETH Y. BREBICBWTIHER
ICEBN/EEEZBLTWE, 2O EMD, dt Coy, FFREUADIESS. 25
EEXEEBE LT, DA B BRHBICH L TRBERZXETSLI RS Y
TF)N) =2 27 LBENSEARETH D &b D,

EEX E DR ATt
AERIZ. FIZIE, EXLORESLIVCHEICBEVWTERTH 2,
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FHR O H
[EEKIET] DLTFOR (1) TRINZILEW., FLIETOREMICHESLESS

15 -
[161]

R2

NR3

X!
B

T/Kng

R’ (1)
(& (1) &,

R1E, LT (1 1)
[1k2]
o) ORS5
HN o
N o7 v[
X2 R (1)
(& (1 1) =&,
X2 TR :

[1£3]

*

* * ' *
s R
n E st m

(ZZT. niZ2~40V\WThHhrDEHBTHY.
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MmiE2~4DVWTFNHDEHTHY., LT
¥ IIHEEFTHD) TRINDZETHY.

REIKREREF. PIRFLRIBREMEL TVWTELWVWRERHT ~
TOTIVFILE, HEDVEHRBEROKBEDOREETHY.

Relx., KREF. MBEKOKBEORER., SEFEBE%E
HELTWTHLIWRERIHSTOTILFILE, SIRFLRBEBEET
BRLTWTELWRER2HALTOTILTZIVE, FZaBih 5BIRX
NZEEOEHREZI1ULEBLTVWTELILZLTIATORTZEA
TWTHIWRFEHINLT0DTY —ILE, afH5BIRINSE
BROBHEZI1ULEBLTVWTHILLZELTATORFZEZEATVWT
HELWRRBINST 207 —LEDEETZT7IILFILE Za
BALBRINZEZOEREAZ T ULEELTVWTHELIWVWTVILE,
ZaBNLBERINZAEOBRELZ 1 ULEALTVWTELVWI YL
B BZoaBEILBERINZEROEBREZIUEALTVWTELWVY
VR, BEARDOFEETCREINLY VEEE, —P (R4) R
5 [, RMUBLURIE, TRENMILL T, KEEE., &KES
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International application No.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

"The form of Annex C/ST.25 text file" above shall read as "the form of ST.26."
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

(Invention 1) Claims 1-5 and parts referring to claim 5 in claims 10-16 (hereinafter, referred to as “claims 1-5, etc.”)
Claims 1-5, etc. have the special technical feature of a compound represented by formula (I), and are thus
classified as invention 1.

(Invention 2) Claims 6-9 and parts other than the parts referring to claim 5 in claims 10-16 (hereinafter, referred to as
“claims 6-9, etc.”)

Claims 6-9, etc. share, with claim 1 classified as invention 1, the common technical feature of a structure
except for R1 in formula (I). However, said technical feature does not make a contribution over the prior art in light
of the disclosure of document 1, and thus cannot be said to be a special technical feature. Furthermore, there are no
other same or corresponding special technical features between these inventions.

In addition, claims 6-9, etc. are not dependent on claim 1. Furthermore, claims 6-9, etc. are not substantially
identical to or similarly closely related to any of the claims classified as invention 1.

Therefore, claims 6-9, etc. cannot be classified as invention 1.

In addition, claims 6-9, etc. has the special technical feature of a drug delivery system formulation containing a
ligand derived from a compound represented by formula (I'), and are thus classified as invention 2.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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