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NOVEL AMIDITE AND METHOD FOR PRODUCING
HAIRPIN SINGLE-STRANDED RNA MOLECULES
(2]

ARHEEW L HGNHENERRENEKEE
B RNA 5 F 8% HEERRARASB Y EET e
SEHREE A EERSHORSRES  FTRRNOFET
W —BERE RNA 55 FH TR (DA #REE = BRI RNA
S FREWSE -

5'-Xc-Lx! - - o (D)

Lx2-X-Y-Ly-Ye¢-3° - - - (1)

ZRABEH BREEMA S HERAEEE - 25 N-KT&
SRS FREEHVFESER KELE R_DEERAHS
B 2 5 THL O 6 B B K O~ T RO AR K 4 4 A BEAE -
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[3HHERIHE ]
G ETEL D
WOET R R RESCUER RNA 5 T2 874
ESE-T:EL D

NOVEL AMIDITE AND METHOD FOR PRODUCING
HAIRPIN SINGLE-STRANDED RNA MOLECULES

[ 5T 95 35 ]
[0001] K?*%{%E%ﬁéiﬁﬁ”iﬁx RNA 3 F2Z28liETE -
[ 4 B 17 )

[0002] BMHERNBRMKMTS - CHAHIL > RNA
THRNAD(FEHFR 1) - RAERNA TENERERE
o K% A A ERMER SIRNACE /A T # RNA(small
interfering RNA))KIH %M RNA 5T 5% - X FEHE
[ F T 85 H0 4> T P B BE & (annealing) T 455 B T % 5 8 g 22
IRRNA 43 T 2 % 6 2 5 0 B B0 (A SCRR 1) -

[0003] % > Hift siRNA REBNNZ ERIE » &5 BE
BAEER RNA > EMBUEEHA6EREE - REAR 2
BHEEERTERRERFENTHRNG | EX 2 B2 EGT
(linker) » §§ siRNA 2 IE 3R 51T 25 M 65 A B M9 B2 50 1
B3 B RNA 4 T TH# siRNA Z & 16 « ik ER B4 RNA
5 F 7 Wi J %0 S o Al A OE 6% BE B % (phosphoramidite
method) Ry B AH & B % B 38 #1 7 SRI STRR 2 -

[0004] BE% DNA 5 F 2 BB AT S » 1 I8 2 Sk
2 B &5 IR BT BEEY 2 (B35 DNA 5 F 2 8 (pair) + B
KWEERENSE - ZDNA DT  HRABEARENE _E

' 1
PD1195628(11)



1848981

DNA 7> F 2 2 ffl - METER > BREEFERES =R KE &
B R & &R - BB E AR EGS LR SR ROy o B R R
RNA 77 +HIEC & ©

[0005) S5— i H > WAKABE ZBELRIE  GCOo®sE
B IEFE R SR 3 > (HATRH N RNA o> FHYRCE -

[0006] (R AN EMHE G SRl ARBNERY 2
BREEPEE (MW - {65 & (cyanine) ~ AR - NEFEKHN
SHBEENYEBE)KEREE ZBEARERANRKE SR > SR
HATU(JEH SRR 4) -

[ Al 1 g SCRR ]
[ 55 FI SCRR

[0007]

[EF R N EB B HGE AR 2004/058886 57

[ 55 i Bk 21 B FE /2B WO02012/017919

[0008]

[FE B A SRR

[JE = F| Bk 1]1Fire % A - Nature ~ 1998 4 ~ %5 391 % -
p.806-811

[JE = F| B 21Liu % A - Tetrahedron -~ 2008 4 - & 64
% - p.8417-8422.

[JE B A Bk 3]1Badland % A - Tetrahedron Letters »
2017 4£ ~ % 58 3% ~ p.4391-4394.

[ JE %= F] 2 Bt 4]1Guidebook for the Synthesis OF
Oligonucleotides Product Guide 2015/16 -~ Link
Technologies Ltd. ~ 2017 4£ ~ % 58 % ~ p.49-51.
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[N E]
[ %% 05 Ak g 1 2 BRI

[0009] AU AL BEAIHIRAYE N 2 RS2 R A E
£ RNA 77 T Z AR RS A Bk o
[ DAsE R EREE 2 T B2 ]

[0010] AIHIEAIERN Z RFAVEZEF A ER RNA 771 ZFF
KBSk RA A B AR E 1 BT 1 BT HUE
o NEET /AR A -

[0011] REAZIH AELUGMEBAFIEAERNZ RHATE
KA ERR RNA 775 Z A RCREEE A R HAY - i/ 3E 5 F SCR
2 2R ER R ERAEEK RNA 7 2668 > H RNA 5y
T NN BERE AL R IE T 7 AT 2 R Bl S e 2 R R HY R
MASFZMEENR BT BEAUSERESHEEY

[0012]) A0 ANF K 7R EIERE MR A a8 &
RO BEReEEHKA _HURE ZHEKIEARBEENESE
g > ERHEEMEA ZRKGE SR ZKE 2 MERSFE RNA 12
R Ui #E 1T B B (B S HE - FE G i AT LU S 2 R HL A SRR i B IS B2 K
RIE R RNA 777 > ZIMo5S A0 -

(0013])] “HEEMFLARBEEWERFERZE L2
T > (B L E Y B (Nucleic Acid Research ~ 1990 4 -~ 2
391 % ~p.4953. - B TAVE F 4R HNFEAZE -~ 2016
FHEEREAF)  CHLEAREES EZEAELES
A EA - B ILEL - AU ANF R AT B R a8 R 8 (R
NESTHY -

(0014] Bl - ARSEHEELLT -
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[1]—fEERAER RNA 72 8iEJ0k%  HEAISFED
EREHERMER RNA 772 8B A HEE

PR KEEE R ZFAE T > RS & &R RO AK M A RS
HREBEHET » IR (DT RTINS —BERKERNA S FHET

A (ADFTRTRHIE “HEEE RNA 55 F K IER TR -

5°-Xc-Lx! < - (D)

Lx2-X-Y-Ly-Yc-3> - - - (II)

[ (D A F - X~ Xe ~ Y K Yo (Rl &% T BREA
R Xe BB X G > Yc(RELY 6 > Ly BIEHF R ELE
o Lx! EEBENEREEEES T Lx? RERENIEZH
B M &S 1 0 X-Y (R E B bR Y B R Ay A R 2R IR &

51 ]
P AKGEERI GEEEE =R KEEE - &7 N-K
EER 77 BREMHAYIRE (uronivm) B AR /K & & A~ b — 5d g &Y

=i
> UJ>
=
U>

B~ 2-MEBE$5 (2-halopyridinium) I i /K 45 & & -

KK (formamidinium) BIARE /K 48 & Bl 0y B 4H >

AR K48 & B R ik — A OK S S BB EE - B N-K
ECR T BRILEYREEREmHE) ZBEEHEGMER »

AR K 4E & IRy 2-sqHt e s AU AR K g S BIay B TP » B N-
REGETEEREaYHEMER -

FAR K & B B HR I KE S BBy ER - B N-JRAES
AT BEREGYE N-RE AT EYHEEMmMER -

[0015] [2]#0[1]7&k < BLiE )y - Hp RiltES + Ly 5
BEARERFRESNEERESENERTREES 7 Hili#EE
T Lx* BEARERE RNV TRMEESE T -
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(0016] [3140[1]Ek[2]iea 2 BB A > Hf Rt Ly &
AR EFREEIRESREZED—-BFRIERTREES T > K
Z2H-NHCH.COO-#y i HM M #E4E 7 it Lx? Ea2AFEREHA
RAEARHIRIE S AR RIRKE TR 220 —F/YERH BT ES
T - X &HA-NHCH,COOH Wy JERZ H e 1 #4E T -

(0017 ) [410 (1]~ [3]1FfF—Hicgk 2 ®iE A Ho
Lx! B P AIDFFRRE » Lx? B FHF(IV)ECF L (IV?)
Frms

O _;-NH;
%’ R - (11 1)

[F AT F > RY B ml &EHUACHY (e A 8 > -OR' {5 &8 rh bk e

T heEE Xc 2 3T RIS S
0
HO 9
O 2 H
') .

- (1V) EY 0 e (IV)

[F IV > R? B o] &EHURAY ke B - p 5 1 20 2 - -OR?
A wEE BB X Z STRE&E S > AN(AV) o R? B[k
HUACHY R e A8 > -OR? (R B e Bl X 2 57K U 45
&l

[0018] [S1a0[1]~ 419 {E—Haoa&h L BiE ik - HF

() EiEd N-BESRT RREEAIRS IR KE & H R
7 IF = M A i g B AR K 4E = D

(i) F# N-FRESET RV BEEFHF e =T
Gk

(ii1) Rl A (FE B oo

|

§

P
-~

5
it

Vel A ECGERE R L
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H
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il - /B

(iv) Bt N-SQEU QBRI GT £ 9 By N-LE A DR LT A1) o

[0019] [6140[1] ~[5]C#k ~ ®iE 0k > Hp bt K
AW A RRAE ZIFEFHRBAL -

[0020] [7140[6] 0 &k =~ 8liE )50k » Hd bl KMk 2 I
BFUHAWAERE R _Hoii - NN- ZHEFERE - NN - H
ELIGNR - 821 -

[0021] [810[11~[71FE—THAL & < 8lE % > HF b
CR 7K s & B Ry 4-(4,6- “H & A-1,3,5-=M-2-F)-4- FH AR
BMEMLY -~ O-(T- | EH=M-1-F)-N,N,N°,N"- /g H & g
A N-(3 - AR AN E)-N’- £ Bk oo b E

N

=
\—?m

EH>
=
p ie
l\) ;f’g:‘[

- G- 1- BRI O g Bl (R~ BUE-NLN,NT N -0 B AL B R
7N 7 b B2 EE

E#t N-RESEGTERELEEY R 1-BE-T-5RF I =
g

FHFRE(REERE)AREHFAB(EEREE) LKL
e o

Al NS EUACBR MR T =9 By N- B A BRI o

[0022]) [91a0[7]1[8]1{E—THAL &k < ik 575 » H P b
R 7K 4E S BB ERCIROK M 2 R B T AW EZHE R O-(7-

i

S = - 1-E)-N,N,N” N°-JUH E AR5 NG e sl — i
U HE C O-(7T-FHFEARF = -1-5)-N,N, N N - 8 H Ak
NEVEEER N N-“HEHBR ZHE - N-(3°- ZH AR E
NE)-N-Z Bk " e e 1 -E-T- "R = &
HHBS > 4H 4 ~ BRE-N,N, N N -0 H L H B NS B 1-

>t

S
~
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REA-T-RAEF = _Hugl ZHE -

[0023] [10]a0[1]~[9]1FfE—HGCEH 2B 55 » Hp
Fatg iR s pH R 6.5~7.5 «
[0024]) [11]M[1]1~[10]7 £ —IHGC & L BLiE %5 > H

Ly Ba& A ULgoe g ReIkieE s Ry B ESEF » Lx! K
BRENIEREREESE T Lx> he A BERARELLIEEF R
RIKEFR 2D —ENIERFBRIEESE T -
[0025] [1210[1]~[11]H{E—THZ & 2 BiE 5% » H
Ly B M= (V)Fr&Rr%E
?OWH%
N

oY

O (V)

[0026]) [13]14I[1]1~[12]1F £ —IHGo & L BiE /%5 > HF
Lx' B NV R TRE - Lx? B T (VIDFTRRE

o AN

- (VD)
QO
o
5_0/\/\/\“/N
O AR

(0027] [14140[1]~[13]1F{E—JHrL & B iE Jy7k > Hop
FAiRRIE AN A TGF-B1 B A -

(0028] [15140[1]~[14]F{E—JHrL & 2 B iEJk > Hop
Eat B2 A B RNA 7 T8 & AR5 1 ke i A e
B

[0029] [16] —fEE K EFE RNA 775 » HABEL T Z(a)
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(b) :

(DMFEIF B TREAR L HE > HE 26 R KE
27 St M E BRI A LS h Ly ifn &5 8y e 51 sk 5 5% 3 BT R OR Ay
e B P Y RE BT B IR RNA 73+ »

()M 1 SR TR EAN Lx? H4 > HE 26 i K
F 27T R EREALR Ly mEGH R I EA 5T 6 Frk
YR T YIRS Y B RNA 493 F o

[0030) [17]1—7E M LA A2 0y B R Ay %R 3R 2 B2 5 A B iy
RNA 7 F28ERA2EH HEBERUTZ(HHQWERE
RNA 77 F 28 & -

()M 24 SR R T BE 7 A B Lx ' &5 Fp 71 3 1l 5% 2
T mamE YIRS —BERE RNA F - 1% 1 3R 2 &
MR E B AR Lx” B HSE 26 5E 5 27 sk R T B
B Ly MmE&S A 53R B15E 3 B R AV iR 2 FF 5 R sk 1Y 56 —
HiE RNA »F2HE >

()M 5 22 SR R T B S A B Lx ' &S Fp 513 1l 5% 5
T mamE YR —BERE RNA oF ~ RiEE 1582
iR TR AR Lx? B HE 26 5ERE 27 o MM TFE
FREGH Ly BRI AR BISE 6 Bt & R AV iR £ F ARk 1y 56 —
HiE RNA pFZHE -

[0031])] AHAEGEBERAFXF L EBLEEBENH AHE
FIFH 5458 2018-187767 58 2 N E o
[35 50 2 3R]

[0032]) fkEBAREH > TTHOARMEEEHHENERD
REAH PR Z KRB ER RNA 75 F ¢
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QEEEGREEED

[0033]

I R AFH ZBIE AL MBE - BHF 2R X
Xe Y Ye UG Z EVEFBERE S HRRENLERTEY]
B G HY > (B0 A 2 PR E #3081 (1% B8 A% T BR R A B P
HlesyEE 2 gmtt B 2FY X EFH Y 2EFRLLEER
(G &) & Mt Lo -

2 % F ssTbRNA 73 (ARl 1) ZHEAE - Lx' &
mEBEENEZRERMEES > Ly Rl EFRMEES T -
Lx* RoR BABRANIEZ BRI ELS T - HEBIGE 1 2 29 {2 (U)
~47 L (CHOMEREMERFFI(E TGF-P1 B A Y E N 2R A H 7
5l e
(& hE 5]

[H L& i 3% BA BV P RE

[0034] DUF > B4 HIER A A3 0H -

[0035] A AHBANAHZRNKREFEEZERMER RNA 7
TZBE T E c REBEAFEWH L AMBESERERMER RNA 7
THER  BaERNRHEMHFIEVER RNA ZIEFERA 37K
g Ko S22 e B9 57 oK o & 1 BL & JF A% T R MR &S T Y R A1 T 6
& HWHEKERZ 3>KRn&hE - PR EREES T
WAz EZ TR E - PR EEHERER - REAFHZ
FEMBUEH BRI R RNA 52 57K I B2 37 5K Ui i R &
B RARKEE > T EXRM, BiEEK RNA T8 TR
& (H FEom i & (self-annealing)) MM pk 1 (DL B 2 %8 45
o REBEABHE Z HAMBENERMER RNA 777 > BN

9
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a5 Khgsy SR E & 37 Kigay 3° H &5 & B & 5l i
EToFHRNBERNESE - MERkED 2 (# 2 E#EERE o NARH
Z> TRNA, ~ TRNA &7F, ~ "My F, &k "iZ8%, #0]
&

MZERATEL BT mZEREERTRYE (B0 > M
BRI A - HEBRUTAEVMFE L BERCTEY)TERK -
[0036] MAZEI - WIREM TR 3 AEA B ErIE
BEHBRMEES T (Lx DB —BERKRFE RNA 7~ RGO 5° /@
BHEBRANIERZEREES T (Lx) BN 3" & ExEF T
BET(Ly) BB _HRRHE RNA 778 2 [f /R R G R B
FLME AL EES - 2SS & RN R 5y 52 5 il
Bhe RNA 777 - HPREIMW BRIE - RASHE A ZH
L= NN =i W Lo Lx! B ARENIFZ TR ESE T
Lx? BEREREREREESE T - Ly RIFREFRMLES T -
MAZFH % HEMEGEAHEZHRK RNA 75 2 #iin 2
B R RV ZE R B RNA 777 > a[f5 i &3 & 8 4 & %

[0037])] EEBME - HAZHAMNE & EARNRREAG
FrAlHy BRI B i RNA 7+ 2 BliE 0% » BB &R K4 &5
JEMLET TR (DT RIS —HKEFE RNA 77+ BT i =
(IDFTRTHIE _HKEE RNA 7 FRIERD B -

[0038]

5°-Xc-Lx! c e o (D)

Lx2-X-Y-Ly-Yc-3> « « « (II)

[0039]) X gt » 5> LA F it J7 & {58 A ik — oo B 2 AR 7K 48
ERIE R K aB BT » ik o AR Kb & Bl HE N-K
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S

g
5 o

75 B RAL G W) (B 40 ¥ B 2R o = M B LT AR W) B B G
A LR EEH S E A - BYE A 2 - 50 M I g 2 AR K 4 & R
B K4 = BB IB I - 2- e ME e o B AR K 48 & B (% BT N-FE A
A aRlba?dEaimEM o R ERF KRR KE S B F R
BRAKEERBELY  HERERKGEHHGE N-JEE SR/ R
el N-EHE BT £ EMmEM -

[0040] 55 — B RNA ;T HIE _HEKH RNA T2
RIERMRERIE - ##EE—HKRE RNA 2T (BERINS @ I
PRBE sy 7 2 R UHY Lx! BYRE ) LS B H RNA 57 T (&
LR F 2 R Lx? 89 8 B < B (L < JE (B K 48 &
f€) » AIERE —HRHE RNA 575 _HKHE RNA 51 2 H
1 Bk B B s - A 8% BH 2 BLAE U5 0k o Y IR B B (B SKE BT RS R e R
o TERS&REBREEKIEAREHNECGSETEN -

[0041] fo A% 05 » "5 RNA, K "5 RNA 757 Rig
BA 49 HmEREUTCERHFREEE T Z2RBERAIE AL
g B P JIHY RNA 7375 - RA%H > B "HE RNA, & T E
RNA 77 BEAEBRER - BAZRHAHOERSE RNA 7
TUNA R R BE RS RNA ~ K - ERZE T - 5 RNA -
25 RNA 775 o

[0042] (D FHERFI Xe BELG T Lx' 5 5 KL #
PLXe-Lx! ZIEFr g G BV 6518 - sUADBEBRFINX - Y & Ye
DR &G T Lx? R Ly 5 5" KEHMl - LA Lx*-X-Y-Ly-Yc B IHF?
IS HY S 1

[0043] A: (D RAADF » X » Xc~ Y K Yo A ZEZH
Mg 2 Ak (1 ([ B DL b 2 f M A T R A B ) W ol » MR B R A

Mﬂ

5
Y

o
H

il
*T

T
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A EAEERIER - PRUERE - BEEKEEERE ZE— &Y
ik EE  EZTREEET B ZBEZTRES - §
W MEHAEEH KRR (EaiRE) - siEdms > 9750
BECOREH - WE{L > &E(L - K (pseudouridine)
b~ Be& b~ BlEEL - ik Zs F  BRRENKESF -
X~ Xe~ Y K Ye (58] % B8 & (& IE & 6l i 08 12 5 B A A
e > IR Ry Br T IR B MR T B R A AN E & (B A B
MEREE > A hEMEHZEXTREEELE -

[0044] MAZEIH » Xc (R X G - Xc BERMHEHER
X 2 4l e sl B E oy & s Ry 58 & A Y R A (A f B 51D BT i el
Xe HEN X Z22@EHR 22 E/MBE > XcriiE X 2 5°
KU 2 37 Kl < 2 & IAY G e S AT RE R - Xe B X 7 s B B A
[ e X Xe HER X ZHTEEBE 2 E/OEL - Xc &
M X Z&Eo&Es L amry AR - Xe R X /D1 (# R E L
Eo b 1~4 HgsEe 1~2 (#fip Ry E R - LE o &
SoHEE BT E X R Lx® ([ A oK b e B 3 48 7Y s & 7 51 AT R
B HY I 3

[0045] X > "] B fl40 19~39 {HEE&K > WERE 19~30
HpE& > FERK 19~25 flE R -

[0046] Xc - H & @140 19~39 {fisf&K  ®WHER 19~30
HpE& > FERK 19~25 flE R -

[0047] AW > Yc B Y AEAMHEZ@BERE - A
HH > Y BB Y G - Yo WERAHEEN Y VEEHK A% £
eI (B YDA - Ye HER Y Z2EHRBEE
tEMRIER - Ye (1 Y Z 57 K2 37K Ui < £ EIEHET 5

X
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FPHIFTIERL > Yo B Y Z i BB E -

[0048] Y » A BBl 1 ~5 (HA&K > BER 1 ~3 sk
kO EFERMIR2FEBER -

[0049] Yc - W[ BBl 1~5 M@mER  WER 1~3 ([
EE G-EE/MIH2HBEE -

[0050] X B Y ZigEE(BER) It [(X+Y)] » &k Xc
HYe 2@EH(WmER) ZE (X YOI ENX+Y)-(Xc +
YOIRFHIRE - BRHAIWD 0~4 (FligE(BER) WER 0
1~ B2 i e B (s & &) -

(0051 RaNADARTHE _HiRHFE RNA 77> XY
Ko Yo ZEEtWAR > GO0 21~49 sk o BER 21~30
HipA - FER 25~30 ([HipE -

[0052] E#(I)F 2#&EF Lx' GEAEEZIFKER
MEGS T BERER | gilgil 2 g 2IER TR ES
T oo bEtBE AR FERES T Ly 2K SAAFELERAE 0 B
7 AL 7Y R Ui B B2 =

& T Lx! HpEla - TAa (I FTRRE

[0053]

PR ce e (I11)

[0054] KD » R BIEE m 2 g - Hb o fhiks
g R YHETF AR AR T URER 2 MALRA - I
TR - m KRR > TREESET Lx! 2 EEE R
BEHE > Bl AN A R RS B m R 1~30
VW FER 1~20 2 EE - BEEE 1~10 2B -

13
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() 2 -OR' &L H ik BRI Xc 2 3" K& & - Bl
HEE T Lx! 1 Z-OR &K i Bt s i 1 Xc 2 37 2RI 2 B (f%
M) 3L és& -

[0055] W4T Lx' AEELSEAE#EER NREFK
oRe > HaE T Lx! o] B Tl (VDFTRRE -

[0056]

/\/'\/NH2
0 e (V)

(0057 ] E#=(IT)d 2 &7 Lx* A BB AN IFZ TR

[0058] Euti#&hv Lx? HEEH7H&AE A HH B
RIE AR EEER - BB ANEFEAANRELSE F Lx® 2K
Ui > JRA]FEAE Y A ED o B ERE A R B e

[0059] miAnt# &5 T Lx° s » w5840 BH
BB RH R BRI T o EEE T Lx® i R E AT
A HBEER K BT RENGSRIES T -

[0060] MARRWAE - 'HEERERE,, GER>TTEH
Mk R A R 1 ELL B EE AR EERE - X4
BEABEEHR - —lE - K _EBEEARIEL EZER T BRE
B oo R BB E R B R BOR AP iR i BRI E 2

B IRFT R B By R AR A0 - A By R A
MEEM > AR ANTHEAER X RAEERABEEARAFLE
WER I ERBHE REREY - X NIEERAEEARAR
FFEAERER AR - Bl > ANITHEERBGERER Blal
HEWRROTEV(rTHSEHeAEERERE | @ A RHKE

14
PD1195628(11)

108135638 FH YR A0202 1093027058-0



1848981

av) o

Bz ~ KX g he B -
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HUAC - R a] REEHAC o n RFFHIRA] > v HEESG T Lx® ZHE
REMBEERE M0 AHEMRARERFNE 1 WER 1
~30 ZRB o BEER 1~N20 2BE > BE—TFTWER 1~15 28
BeoAXXOFopH/IE2 BERL - FNX)P > R HEHREIRE

30
PD1195628(11)

108135638 FH YR A0202 1093027058-0



1848981

c B R EE PrE B - B0 > W $E H SCRA (Protective Groups
in Organic Synthesis 2 4 kg ~ Greene F A& ~ 2007 &£ -~
John Wiley & Sons > Inc.)Zii#k - StFRB IR A Z BB
= A4 > DMTr £ ~ Tr & - TBDMS A -~ ACE % -
TOM & - CEE & - CEM # - CE & - TEM E K 2,4- _HEE
TE o HEIER CEEN24-“HEETHE -

[0125] R* H4E & F RS AR EE > ERWE > 95
B 2-FELECER) HEAFRELEE > HRER 2-5
B LB (CE &) -

[0126] R & R® & EHBILKIEE » ol BHMERIRE &R
[F - -NR°R® - ERIME » AHEFW  —RNEEE 2K
B CERHEREE BERER _BENERE -

[0127]) WEEE L > WX FTRRATER A K T il =
(XD BT A(XVIIDFT&RR#E -

[0128]
NC
O
JN 10%
NG~ P N
° O/\/\/\g - - (X))
[0129]
)\J\ ﬁ?
NC\/\OP\
O e (XTI

(01301 2t (XI)Ff %2 7% 69 B4 77 % T k= (X1- 1) 3¢ T 4t =%
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(XTI-2)Fr R Y L 2 7E MR -
[0131]

PN \LJO

NC\/\O P\O/\/\/\g/ it
[0132]
NC\L o
S OUDED
NC\//\OJKO/\N/“\/A1§N s

[0133] F(XVIID) R R AV ERR AT K T2 (X VIII-1) =
T (X VIIL-2)FrRon By e 2R R 5 -

[0134]
)\J\ E,t
NC\/\OP\
O s (XVITT—1)
[0135]
NC\/\OP\
O s (XTI T —2)

[0136] DL T > s BHU(X)FTRmNERZalAZN - &
FRATEE FHBVEE Y E el %8 > AT E AT & & > J8 A FH &
2 HEGERK -
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[0137] :(X)FT&R/rEVER - fla0 - WPL T ZEEE 1 |
PLUFC(XTID) AT Ron B BE 07 £ 90 2 A A 20 (XTI B 3% o /Y Bk B2 (B 54
&2 B Btk % b B M T & Bk -

[0138]
RS
i
o RS,N\’?,X .
3— —
e RS o g5 RO
/R.? N ()p /I{J\ /Rz I ()p
" 73'/ ST RS g‘o Wg
(XI (BEEE{LRZIE) R4 o
[EfE 1

[Zd > X BEEH NRR®> R?-R?-R*-R°-R®-p f4
BRI 2 EHEMEE - ]

[0139] mi=0(XIID) AT &may b B (Eal2E Z Bl s
A FIEE o 2-BELE-NN-ZENER R - HEXE
LE-NN-ZENER O BAEE ~ HE-NN-ZRENE R
el 2-8 B 2 E-N, N, N’ N -0 2N EHEE _fF(2-cyanoethyl-
N,N,N’ N’-tetraisopropylphosphorodiamidite)Z -

[0140] (XIID & nay (b8 28 8 - HE R
(XIDF R TSINECTEY > WER1I~10FE > BEE/ 1.1~1.5

L, B2
= B

(O0141]) Wit (CRERTE A RYERE M S - A 5 2 70
B RNEANMIUMES > HEER RN AR IUME -

[0142] F#HUS(EH ZEE > MHEH 2 (XID AT R RATER T
AV BMERI~NIOEE  FER1II~MISEE -

(01431 H B> b B (L S HE B (5 A BY 78 45 > A7 1) 28 DU & Bk
W~ R B D OEMEAESE > BRERLE -
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[0144]) WEE (LR IE 2 RIEIRE > BifER 20~50°C » B
By 20~30°C o 3> B b 2 RIERHE - BER 1~48 /h
Rr > BER 2~5 /NEF -

(0145] A (XIDFTRTHVECTEY) - fl40 - WELT Z [ #
2 Fror > RS EU(XTIV) BT R iy i 07 £ 9 B 30 (X V) BT R HY
RBEOTEY L6 E BT &K -

[0146]
R¥-0 I HO/Ra\Cf)rOTXV) Fei*—o‘cu)\[3
T — HO’RZﬁO(N (?)p
(XIV) (zﬁ%%f ) (X
[0 > R?2~ R~ p (RERFTI Z EHAHME -

(0147 ] i RIERERAN(XV)TR TSI ERRERITEY Z
EE > HHERAXIV)FTERBEDTEY  WERE 1~3 F
FE/LI~NIS EE

[0148]) BiéE& RIEFE A EE ME - W52 Fa
RO Bbx —nofg ~ N-(3°- “H E RN E)-N"- L &bk — oo fig B
Me¥d ~ AH=M-1-EREA-2 _HEREAGRE - O-CGFH =M
1-E)-N,N,N? N’ - VU B B g g N s b B BB B O-(7- A FEZR 9 =
M -1-F)-N, NN N’ -TUH BR8N s ik B B % - HECE & N-
(37-“HEREWNE)-N-LEKR oo lf EEEE -

[0149] | #i 45 & Al M E R FU(XV) BT RO EY R R
TEY BWERI~NIOEE > FER L I~NISEE

[0150]) Wi IERERAEmENS > A E84 > =
RNELER - = 4&R - MiEsE N- AR E 27 5% im A&

2
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EA IR E IR SN EFE AR BRER R
BLOEHME=JEK -

[0151] Rt A > &E - HE NI (XV)FT LAY BT
Y BMEREOI~IOEE  FER/I~3EE -

[0152]) WM Ea R IEFMMBE R EEmME » Ay £ -
N,N- T HEAHEER - PUEkmE - 8 HE - S5 - 4 &
o HIRER _AHE -

[0153]) FERIEZ RIEIRTE » BEER 0~50°C » BEER O
~30°C > X > e R IEZ RIERFTE] > IER 1~48 /N > H £
B 2 ~5 /NBEF o

[0154]) X (XIV)Fr R ey T AEY) > #lan > WWEL T Z E
fig 3 Fros o " FE M MY BE T & Rk ¢ B E(XV) P om /Y e & i
TTHEY BN IREEEARE - REFHI(XVID AT R TR
M AR OTAEY 2B Boc (B IE » SCAEfE 4 Fros > w[#&H T4
RIEMER * HRAXIX) RN EERITEY 2 BB IRE
BEHEARIE  KREGWAXNXX)FERTIHWEERUTEY 2R
Fmoc {L [ JE -

=4
SIE
=
>
H

[0155])

0 0 o
HO-Krj R3“O‘% R3-0

Qwp — ——™ QCp ——— (7)o
Boc” (HEEMEER  5og (3 Boc -7 &) HN
XV AL (XVID (XIV)
&3
[Z0d > R® ~ p RELFTI 2 EZMEIE ]
[0156]
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O O 0

HO% R3—OJH3 R*-0
o — ()P ()P
Fmoc” (BIFREAIRERE  Foc (BFmoc| LI 1) "N
xixy AN (XX) (XV)
[ 4

[ > R~ p (RBLIFTIL 2 EFRAMHIE -

[0157]) Rt RBeayREBEE ARIE > Hl40 - o] DL SRR
(Protective Groups in Organic Synthesis % 4 B - Greene
% N#% -~ 2007 4F ~ John Wiley & Sons - Inc.)E 350 # >~ F 4
J7 AT E i -

[0158]) A Boc {bMEEHR Fmoc (L JE - fl40 > & 5 i
SC Bk (Protective Groups in Organic Synthesis 25 4 AR -
Greene % A% - 2007 4E ~ John Wiley & Sons » Inc.)SE 30 #
2 B R AT AT

[0159])] XXV ER(XIX)Fr R EERITEY » %A
RER ST AE R 2 A B H B E 2 g7k Bl i

[0160) NEIINNEPE > WESET Lx* B X 2 57K
Wy EGE » JRA[EA T (X)) PR~ EY RNA &R 2 B - ik
BHEg  AALHE LR AV)FTRRESE T - BN Bl
(IV)HFTR R EES T 2B AN TR (X) TR Ry E
Be o AEIHUREM TR (X)) RTAE RNA &Rk 2 B85 (a2
ok Bl e )
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[0162] Wzt (X’) » BB it (1V )Mk - o A =
(IV*) 258 - BEEfiS o 2 () > R2BHE n 2 5 -
Ko R R ZBEF FNEEYAET 0 TEEE Y
FOEEHUA AR R G - n A BITRH > o LA T Lx 2
Wit R S BB AR A R RS 0 &
(BB 1~30 YBB - kA 1~20 2 8E - E—SBER |~
15 288« R(X)F > R® BREBEEE  WRSBBEEL > T
FE R 540 > SCER(Protective Groups in Organic Synthesis &
4 g ~ Greene H A FE ~ 2007 &£ ~ John Wiley & Sons : Inc.)
CRH - B EBEEE Y BB > TS D DMTr
E ~Tr 2 - TBDMS - ACE 2 - TOM £ - CEE 2 - CEM
B CEX -~ TEM R 2,4-— HIG K& » HEES CB &

[0163] R* BEE TR HMAM R LEMS - o5
BWE > 2-BALKE(CE B) AR ZES  AEES 2-8
H 7 H(CE £) «

[0164] RS & RS a & BB  TAERNTEF
B - -NRSRS > BB » WHIBEM > “RNEEE - 2K
B ZEH RS HRER RN ERE

[0165] Pt EHEHAE - 2 (X)F7 %ok 69 S g o B T il
H (XX FFETE -

[0166]

NC\L o
N NP
NC\/\O/P\O/\/\/YNH

0 e (XXTT1)

@?It@slt
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[0167] (X" )FT R /nEVEAG - B0 » AT EHF(XVID) AT
RNHIEEROTAEVERNX VDR B EETEY - W
MEAE R 1 ~3 [FEfk 2T AmEE -

[0168]

(XVI) (X9

[0169]) H(XVI" )RRV EEBTTE Y% TG T 2L
BRIz AR EEBH Z yEmEE -

[0170]) X RutE&EF Ly 3 Ye 2 S°REGAYESS - WM
BeHZEEZ RNA GRHEE - 6l - XA HEHNSE
5261677 SRERIHEHH AR ENE 5876890 S5ERIHEF)sL &Y
AR~ RNA &R BERS -

[0171] WIREBEARZFEHZ TEMBERNE KRB ER RNA 7
F o X-Y GRAEEHNENERNERZHNHEFY - ERERHA
M FF R EER X REaR Y- - BREBBEAG P 8iE
BEENERNEHY mRNA 22BN —HoWEEFIINK &
Fe 31 e

[0172]) RAEERMER RNA »Fal&FH 1 {HE K FHEA
HIFEF > ARE &R 2 ALk Rtk AIERE RNA 2+ > fl
W MEA2MEM EEAEEERERZ AR RRE F A IR
R 2L P EEEN 2N ERRBRE FY > R EA
2 # LA E¥E A EREAYER 2 A By RBEAHE P - BA 2 # L
FHERAEENERERZEAG P EZRUER RNA 77
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T BAEMR2EED EZAFRESERNZ REHH o 5 A%
> TERA ) GEWHENRS mRNA WERBEK > TAELE
WwiGE I > (HN & RNA HHSEL -

[0173])] B AHHARMAYEZERMER RNA T+ HEAEHE
PRI 2 28 4101 1) A 71 i A0 ) AR Y B N R AV AE ) - B SR B R Ay
SERAI B RNA 77 T Fr VIR Ay B N R B S - &R A
RNA +#E% > HRRERE - RNA FE—fi&ifi 5 %5 LR
T RER RNASRNA)RAHAEAN# Y] T B (Dicer) DIET AL 3°
RUGZEHHY 19~21 i EH AL ER RNA(siRNA @ small
interfering RNA) > H—F 7 EHi¥ RNA HER mRNA & >
MR ERY mRNA Sy 82 > ADHI Ay mRNA BV EE > 35 4l
KERE mRNA BVIRAVE A RIFAYIHE R - BIRE mRNA &5 HY
siRNA FTEL G HVE R RNA Z 5] - fla1 2 & A NIRRT Z RN
SN A S SEAVEE - AWM AT siRNA BTl & dY
BHiE RNA 25 - R 2 R RG] A 501 A o #1584 5% A
I AMBERERAER RNA 71 > JOE RS N #¢ DT B 4 Bl
siRNA - R o HI AR Ay 2 N 2 R - B3 B B HY 82 7k &
Bt RNA 571 > "] {E B A LG B B TR [ BEAR Y B IR 2 3% 36 B¢
2 B5L V8 0 BRI B 9 B E BE -

[0174] ERNFRRMEIFH] - ER 19~30 fHiaE K > F
ER 19~27 {#ipEfK > a0 77k 19202122~ 5 23
Hip A& - BRREREMFFIERE /ST ARENERNZ mRNA Z
Z£/D0—EHIFFAI5E £ HE B8 & G HY RNA FPAIRTRE L -

[0175] ARV E AW S > REFHIRE > B A58 F4a
TGF-p1 &K - GAPDH X - LAMA1 K - LMNA &K - {Z
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WER R TGF-pl ERAVER - (KEAZFHZ HAMB ISR E
RATE R RNA 77 0 RRiE#e Willd] TGF-B1 BN Z R -
ZREIER RNA 77 7 {%E# TGF-B1 AN ZERNREHAH] > 7]
ERARALCaFRTHNE TGF-p1 N 2 RIFECRIFIE A B
i HY R BCRE B o B A AT A A S B AR R L U R BT
B

[0176] fRiZ A0 2 575 B S & & 5 N R M & 7
IRV EE AT B e RNA 7712 — 01 > REEm B A FFIER5E 1 A
ROy R A PP A H B A AR 5T 2 Fr Ry e A P Yy 5 — B
Be3 RNA 775 (B A) > BLE ARSI ST 3 Fr 2o /Y g 5 7 51
R _HRHE RNA 77 (lk BYZHEGmER - FFAIEGIHE 1 Fr
RAHRERF I GE S HIEERNE TGF-f1 ARNAVERNEK
BANE FH - AR5 1 B R AR A P A 2 29 L ~47 Ly
FFYIMEE REREZRANF FICEERSD(E 2) -

(0177] X > gt L EBIMNE - (%#HEAF5ER 5t 4 BT &
A R A e BB A Fe A a5k S BT ROon Y g A R A EY & — B
H RNA 577 (fg C) - BBEFFFIEKITE 6 BT R ray iR E Py Hy
F _EBERKE RNA 77 (Kk D)ZHEGMIER - FHIERHE 4 ik
T EREAFIBE e HIERERNE GAPDH ARNAYEARNLINR
MH 50 - FrRlaal 5t 4 frRonEV iR 2 5 .2 27 it ~45 it Z 7
FIRHE B & N R R ANH 7 5] CEER A -

[0178] PR A » ff Eais0(DFTRoREYSE —HEikHE RNA
T B P (IDAT RIS ZHlRE RNA o5 > RWRIEHR
o BAKEEH(OFIMEBHGR) ZFAALTRIE > BHERES
T Lx! BUEEE T Lx® 2P pHE b i > n] BLAE b i B2 o A B i
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RNA 77+ - RIEEH S & EKRAEKEFREHNESHE
o

[0179]) wt R4 E RN S » 21518 2-(N-BRU B ) £ hed %
GEIR(LLT » MES Z#17R) ~ 3- (N-BRIKE:) -2 - ¥ 5L P i % 4% 1
(LA » MOPSO &EEI&R) ~ DRME-1,4- %8 (2- £ 1 B% ) 48 B R (2L
~ o PIPES & @i&K) ~ 3-(N-BRAE) A& ERLLT >
MOPS &) ~ N, N-(2- OB £ B -2- fir B 2 Wi B 4% 181 IR (LA
N BES &) ~ 3-[N, N-#(2-50 A& L BB A ]-2-FE A& N i
B 42 @R (LT » DIPSO 4B #iK) ~ 2-[4-(2-5% A=) - 1- Ik I
BEI1 S E K (LLT » HEPES BH1K) ~ DRMF-1,4- 88 (2- KA
At FE) 45 B R (LR > POPSO 4B {EIR) ~ 4-(2-F8 £ 2 F) IR W -
1-(2-FR BN BE -3 -1 B5 4% (B ) (LA » HEPPSO & k) ~ 4-(2-
FOE £ B )-1-IRIE PN b B% 4% B1OR(LAT » HEPPS & #1/R)% - (B
FIRENILE - @A MES £#& /K% MOPS &K% -

[0180]) &R pHOBEME  HEERK6.5~7.5 &
B 6.9~7.5 4 6.5~7.0~6.9~7.1 5 7.0~7.5¢

[0181]) WAZEH R hIKRIESE Ky > AR
KMERREE - HAKMEFREE - Pl s 5EEKEZIFEF
MR RIS -

[0182]) M KMAHRESHGEREITEHKLLEHWILERES
MAMREE > TPRRTHESE ZEZ5E ) —Hu il % 2o
Fm o NON- H L HER B~ N HH OGO 0% i 5 2 BR B R OB
BONN-CZHEZBIRE R ABE S 2BE 2B REE S I
ARIE - 12-“HEELIE M ABE S 28 - Z&T AR
HEOBEABE - X TIEEFMH, ARAEGEREIERE T
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P HEAREE SR AKAMEZEETFEAEREETNS > 51
BRTETF W ASHE ) “HEEEF Gl REE ) N N-H
EHERRE O N-HEMRIERSE ZBERFE S NN -ZHAEZ
WGk E LR RBR  ARFEZLRRERE D WaEkm -~ 1,2- 22

BOAMFIMABE  HHRER ZHWE (LT - DMSO) >
N.N-ZHEHEER (LU » DMF) ~ NN -ZHRE 2GR (LLT
DMEU) » 8205 > & A DMSO = DMF -

(01831 SRt /K 45 & Al B N-FE A 2 557 B b &% (Hl 40
REFFZMERHTEY) - REACEEDERE) ZBE » = N-&
WABKMECTE VS ERBFENARBEMANOEE > &A%
BRBEENEeRETZ T ARBE ) ARBEEAER 1
Moo 2 A EWMER -

(0184] M—ERIEE  HNREBFENESHFEEST ZHHK
BEROER > IRBEHERE(EGAKERKARBHEESHE
HoE2BE)Z 15~T70 BIER(v/IvP%) > Hl41 - 7[R 20~70 BETR
% ~20~65 f5fE% ~ 35~60 F5fE% ~ 35~55 BBFE % ~ 5, 50~
55 BBFR% - RAZ - MR KGEaH  N-BESARTEREKELES
VPPN FE B Z M T £ ~ RACEE e &) LB -
N-REE BRI AV BB F N K - GEEIRCARBEESF Z
BRMAMBNER  BHERE2EEGSH KESH - N-LES R
HEFELEEY(PORERHF =N ETEY)  SEECKET R
)W ls ~ N-IGRHUBKMECT AR ERVE - XN EaEET
ZAHWMBHENERNVEL KB KEEHE - N-RESETER
EE?(BImRERH =R HTAEY)) - 8 ERELEE) L8
B~ B0 N-JEHUCBRIE O £ 978 8 B3 R A 1308 BE 1 7R Y 15
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Vo ZARAHRNEBRENEGEEFT ZABREENEGETE -

[0185]) B KM:AAEHE B DMSO MBK - E&BsEEd >~
DMSO WILERER/R AR ERBE Y 20~65 BED > WHER 35
~60 BBHED > H{EF 50~555 50~60 B8FE% - B /KMEH WS
B E DMSO > RR/KGEEHI BaA N-RESE T BREENIRS
BB K4a &/ > Pl > B HATU % 2 785 = MEECIR 86 20 A /K 48
SENEY  BaA#ifh Y DMSO WHEEGRERAHE LBEE
L 35~65 G HE% > HELSO~65E% - fla] K 50~60 4
B% o BPKMEA®KAEE DMSO » B /K4S 5 & = 0t 2R K 45
&l > 40 - B DMT-MM %2 Z WAL 4 ok i5 5T £ EY 15
o RaBEdr 2 DMSOWEERGRELBELBEZ 35~65
FETE% > HERK3IS~608ED > fl4 > 7K S50~608HE% - 5
50~55881E% - WENBE  RESHECREEGAE)Z pHHRIE
ERMUT » BEER 6.5~7.5 HER 6.9~7.5 flald] kK
6.5~7.0~6.9~7.1~37.0~7.55°

[0186] /KM A5 5 DMF MIBK » REBE T~
DMF ML R GRERBE 2B E Y 20~65 BE% - WHER 35
~65 BHED > HER 50~65 BE® - HAKMEAERBEER
DMF » i K@ &G B ah N-BEA SR ITH IR YIRS 5 IR K
WA o Pl B HATU % 2 5 = MO ELHR 85 Y AR /K 45 & & /Y
Bl > BReBaftd 2 DMF IR GRERBEEBE Y 35~
65 ETE% » HER 50~65 8% > PlWIW & 50~60 BETE% -
ENER  REAECEGEE)Z pHBERIRENRLLT » HE
R 6.5~7.5 FERB 6.9~7.5 Hl1T A 6.5~7.0~ 6.9~
7.1~ 7.0~7.5¢

43
PD1195628(11)

108135638 FH YR A0202 1093027058-0



1848981

[0187]) ¥HMAKMAMEEE DMEU WEK » BREBE+F 2
DMEU ZIERGARERBHELBEN 20~65 BED > WEH
35~65 BTE% > H{ER 50~60 BE - HAKMEARAELES
DMEU - i/ K@EEE hahA N-RESEN BREBENIKRSG MR
KEEEH - Bl > B HATU F 25 H = M B R 85 B AR K 45 & &l
B EEBET 2 DMEU Y HERGEEEBHEESEEN 35
~65 BBE% > HER 50~65 BE% W 50~60 &
%o LENEY  RIEFSHCEEGESE)Z pH EREERLUT »
HEER 6.5~7.5 BES 6.9~7.5 fl@1THE 6.5~7.0 -
6.9~7.1 5 7.0~7.55

[0188) M KMAEMEHEBLBNER  RaBsE+ 2L
BohERERGRERBSHE2BEN 20~65 BE® > WERK 35~
65 F8fE% » HER S0~65BHED - MAKUEAWBEELELE > I
KEEEH B - 2H N-BESEFERBERBOREER KE &
B o fla0 > B HATU 55 2 28 3 = M & R 35 AU R K 48 & &Y 15
o RaBBEP 2 B2 RGRERBRELBERN 35~65
% » FERSO~65HTER 0T BS50~60ED - LEHN
B > KREBHCEEGEH)Z pH BERRENRLLT > BE&ER
6.5~7.5 FER 6.9~7.5 Fl@IT B 6.5~7.0~6.9~7.1 -
5 7.0~7.5¢

(0189 ] % & B3R /KM A B8 & 2 A IR B 3l R % B R
dil > AT —HERE RNA o+ 8% —BHKE RNA 7 FARBRRP
FEIRERNIMBKERRBE > AN E —BERE RNA 55T
F_HREE RNA S THIRMEKEAE#RBERTINGEERK - =
TN EELREGEEHREAR KA B ESHENSE - BLE—
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HieH RNA 7T REFE_HRKHE RNA 7 TRa - @Y WEL
K —BHAKE RNA BB _HRH RNA T 5#BR&EHR
& IR KA REE -

[0190] 5% —HEMHE RNA 7 7HE _HKE RNA 777
BENEERR > JFE - ERE MBI 1~15 538) > JRE R
AFEIMEFERNMBERKEFTRER - o> IR&KERTETSE —

HKE RNA T HEE _HEKRHE RNA 17 Z8EERGID > ©
90°CLLEZIRE MINEkig » 2 al 2= 0R) » IR A A #AT -

(0191 ] Wt A X 2E AR ERARKES KNS
AEFAGO=ZFREBKGE=E - (D27 N-BESARTRGED
R 26 2 R /K 48 & B (01 40 28 = M0 LR 85 A R K 48 & B/ ~ (i)
O — 5F B AR K 4 = A > (iv)2- e B 5 B AR K S5 & R~ Bl(v)
HER B RR K S B - iR KE e B S > (£ A i) R = 52 g 3

i 7K 48 & BIE 5 > w] ik — oo e B He 7K 48 & BB N- £ A & A
EBEEEY (PO AR =M T Y E A R A e
) LMBE e mER > B (v)2- 55 i 288 K 48 & B 8 &

S

2 > IR 2- g 0L E 85 B AR K 4 & B B N-FEE & |55
HEMER - ERHOG)HKERKESBIEEL - 8RR A
KU HE N-EE SR T BRI N-IE PR Or A P4
BMtER - RASRE 283G 55 JEaHEH&E N-fS
2R 77 & ALY RS O R RS (0 40 2R o = i B AR 1 o
Az) RREEEA) MRS M EAS B N -BE A -N- KK
ROk BB Ae > s Cay R IERMA - BRK% &
Bia] Rf e BB 2P R > BMERBEZIPRE -

[0192] W—EHPE > AW ZHIEHEABA B E L

iz
S
—_
(.
p
&

I
com
4

.l
s
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TZO~UVFED I ZREFLZLEEZHS B - 280) 2k
-

(DER&A N-BESE T EREEIRS R KaEam o
H R 2RI =M A flkss B iR K48 o B
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—HIE RNA T+ > IELE 10~100 8 » EER 20~40
EE - N BN-BESRTHEBELEY (PO EFRIF =ZmEH
CTEY) EME > HERE —BERKZFE RNA 55 BER 10
~100 58 > HER 20~4

[0227] HEBRBER KGR 2 —HEFEF L2 4 HRAER
LA 0 1 B e A B RE BT RT - SRR HIBR & > o] BLR R F — i P Bk
B KRR KGR mE > A58 E-N,N,N",N’- VT H &
PR ~ 2-8-1,3- B ERBK ROk 85 - & -N,N, N’ N’ - & (g 5o H
EO)HBK - &-N,N, N’ N’ -B (A HE)HRR ~ 2-%-1,3-Z“H E
“4,5- " H WEESS  H-N N, N° N -POH EHRE - 2-4-1,3-_
EDR RO 55 ~ & -N, NN N -8 (PHop A RS - DI HENTAE
Yo MITEM BT > AAEEALY - RAEY - By - B
AR R HEEE - NEWRE  NEUEBEREo® - H
bk 7 HR K 48 & 750 1) B J - NLN,NC N - PO HH G BB B o

(0228 ] G HHBR B AR K & Bl < B ED i E - 7] 58 & -
N,N,N’ ,N’- U EHER N E b i B8 (LT » TCFH) -

[0229] N- AR AEY) G BN R ERE 2 S+
FEARIRAEN(EEY o bR & EH PR IR 2 fir ~ 4 fir
B S5 fir BRI EARAAE - BaUREACE - KORMEER 2 fiz ~ 4 fif 5
5 fir b B A B A 0 B B (B S JE RN AT - R%FATIR & < BR
N-REHARPKIMETT £ i =S > sl FIE A0 » N-FE DKM LT 497
N-55 B DR GT £ ) -

[0230] N-fr & 0K M 17 4 9 (% 5 B2 K 000 0 B e G & JE Rl
A o REFAIPR & - PABKIMEER Bl B AR - Bt N-GE A DKMy
YT ARG o N-HEKMEE (LT - NMI) ~ 1,2- " H

i
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Bk

[0231] N-55 A0k 07 A4 9 5 X B A Il B Bz (G S i Rl
Ao RFFRIPR & > RDRMEER Eu] B EUACE o BE N-J7 BRI T
AV E o ATHEGIN > N-FREBRME ~ -7 A -2 - B A DR o

[0232] WiH KA KGR 2 EEMSE > HERSE —H
Be3E RNA 777 BER 10~100 5 & - FHER 20~40EFE -
Moo N-BESETERBRECEY (PO EFH =M LT £
PDECN-IEEABKECTIE 2 EEMS » SEHERE —ERE
RNA 77 > @ER 10~100 58 » EER 20~40 E E -

[0233] AUt K4 & B DL R AT At N-EE S E 5 /KL E
Yy~ AU ECE R A ) L BR B e Al N-JE HU A BRME LT 4 1)
I ERTEL A LER L ERNEBRBE L FEANEG

o

o

/.

=

[0234] R—EHEE > HNE—BERKF RNA T &FEZ
BitHE RNA T A RMEBBR IR KE=H > ERNE » =
FRIRR K = 8~ &8 N-EE SR ITH RS HE0 Ik 5 288 K 45
B B CF) 90 78 = M A ik g AU B K 48 & B B o B R K 4
G~ 2- B 0B 8 B AR K 4 o 3R B R BR R AR K S5 & - O T R

HBEREBRFNR K &BR  BHAKEARBEENKEF ZREE

=
BE BRI » PRk — oo g B AR K4 & BB N-FEE & F
HEBRLEEY(PORERHF =R ECTEYNEECRET R
E)LBEAGmERNER > 8 Je R h06xR — a2 i Y8R K 45 & &

MG ZME 2 E—F R EERIRE R
2- 8 LU 45 R B K G A B R & R B IR AL G W T
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g

HBEVIER - AT5eiin 2- e ss A AR Kag & B B2 N- K E S |7
BHRLEY ZE—%  JRA[E BRI E o 5 B K 2R 7K 48
R B N-FEE S E 57 F RGP NG RA R LT £V & M
(E VB E - WIS oo B A B 7K 4 & BT B N-R A & 557 & Ik
bW el N-EH BRI CT £ 2 AE—& > IR A] [J BRI & e

[0235] X JRafH R K =® > BRmME > =2 R
Kiga® ~ &3 N-FRE SR 77 BB G YK 8 R /K45 2 B (5]
907 = M ik o B AR K 4 = ) bR nE BE BURR K S & R - 2-
B ML OE g5 AU AR K o M B H R AV IR K g = &) > RIS — Bk &
RNA 7 KE_HRKRE RNA 575 - k> 5[ eiminss — Bk
5 RNA T RE_EHRE RNA 1 Z2{E—% > A [FE KR
e - B—HKE RNA 77 RE_EHRKEFE RNA 7714 2
BS I A0 > IR IE BRECRR TR R OK ~ R ER - R OKMEA A B B
NEZREBRESMARM  BEE BESNSE —HEHKEFE RNA
TS ERKRE RNA 7 2B RPN K S B o 5k b
Ca AR OK M S M B N- A S E TR RIEa YR E & (8 A&
BB LBl m (E A EYIE I > I8 A B bR a0 g AR K 4 & B
Bl N-FEE S AT BHREGY R ECGEE R E) Z8KE - S0
F—HRKRE RNA 77 RFE_HRKRE RNA 571 ° [bH > 5[J0R
eE—HigH RNA 7 HE _HEgH RNA 7 E—3& > /~d]
EIRF RN & - B —BEKFE RNA o7+ KB _HKHF RNA 77
o Z@E BRI > R EEERF R K~ &EIK - HAKMER
WERENKNFZREGEESFNAM  BEE  BWEANSE B
BeZ RNA 73785 " HEEHE RNA 77+ Z R T IRIIM K &

Bl o B 2-pAMbmE s B OKGE S BB N-RE SR T ERLbLeY

g

Maiyy
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HEmEAER > JRE 5 2- 5 e o5 AR K 48 & Bl B N-3K
EE2TR/RLEEY  FNE—-ERE RNA ST RE_EHRKE
RNA 757 o Il > A5e/m 0B —ERE RNA 771 kE _Hik
B RNA p7{E—% A ERAINWE - B —HKkHE RNA 7y
T KB BB E RNA & ZBE MR - 8805 8% 808 %
PRk~ &R - MAKEAWREREAKE ZRGEHKFMAMN
B  WE/RAKESTIRINNSE —BHERRE RNA 77 K
CHRE RNA 57 ZFRT o FOR H BE B AR K i & R B N-FK
E2Ra TR HRLa?E NGRS AT Y H o i (£ HEYIE
o o AT R E R KdE & B R N-FEE &R 757 B HRIEEYEN- &
HARBRMECTAEY) > ANME —ERE RNA 17 EKE _HRKRH

RNA 535 o HHF > A if s —HEKE RNA 77 KE B
5 RNA o T{E—%& > N [ERRIMNEE - % —HKE RNA 7

T KB BB E RNA & ZBE MR - 8805 8% 808 %
RoK -~ &R - MARKMEARASENKSFZEGEESFW AN
B  WE/GRKESTIRIINSE —HEikE RNA 7785
" HEHE RNA T ZFERT -

[0236] MAZMH SR KEEHME > BWER 4-(4,6-2
& A-1,3,5-=WF-2-F)-4- HEAWRMFE - O-(7T-HHEE I =
M4 -1-B)-N,N,N° N7 -VU B B e B8~ N-(3°- B B g BN &) -
N°- 2 FLiik e i s & HLBR ~ 2- - 1- B AR I 0 of B BKOE -
N, NN’ N°-DURHELHBRER » BHER 4-(4,6- —HEE-1,3,5-=
MfF-2- ) -4- B BLOR U 36 B AEY) ~ O-(7- A MR H =M -1-5)-
N,N,N7ON- PO B R R 85 N sm i R B ~ N-(37- B BRI N &) -
N’ -ZE iR i BB - 2-F-1-H AR EsH i (EY) ~ BCA-
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4

N,N,N” N - DU B L B PR o ot B2 B8 B B (2 -

0237 ] wtB2{E & B /K & & B 2 o — ud B B AR /K 4 & 3 3¢
2 - i M O g 2 /K i & T B R PR B AR UK 4 = B — BB A HY N- 3K
Hef 7 aBkbeYms  WEAKEEFRIF =ZMEHITEY -
R EEREARERIF =M HTEY > FER 1-BE-7T-28F

=M o

(02381 wt52{F & B /K &8 & B < 5 ol B B H oK 4 & B —
EEHNAEEEEREAH LBENS  WEMRECEEER
B)OW Gl FEMAEGEEERE)LBRLE -

[0239] ®tH2{E & B /K & & B < Bk 2 AR /K 48 & B — e (&
Y N-EH BRI AP S > BER N- e AR £ > &
R N-BE DR -

[0240] MRAFI > IR K4S B & 2087 =87 K
EH - 2A N-E SR 77 & REEAYIK s 2 AR K 4 o B (F 40
R =M RS AR K oA R AR KE SR - 2-K
UL e 5455 AU AR K 48 & Bl s H BR BU B K g & A > JRalE & 2 L
EoRAEH > MR KEEHN-BES AT ERIESY (B0
REFRF M HCTEY) R A CEE A 2B N-IE L
REBKMERT Y > BRREBRFN K - EEHRE KA RBEES
ZERMAMBEY  BalKEaehi=i N-REz 57T ®EL
BV (PIOFEERF =M H T EY) B AR A &) J M FE
B N-JEHBRMEOT A VIR B R B EBFECREEEH) Z —

R

%
it
I3

HA

[0241] E#UHR K4 &H LB ERE - Bt N-FEES RIS
BHREeY(PIOREFRIF =M HTAEY) - S ECGEEERE)
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LB PEEC N-RHABRMESNT Y 2 S ERE R ~ b OB K M A %05
Moo EBREGITEEMES - FJHEH WM - DMT-MM H
DMSO 44 ~ HATU 81 DMSO 2 4H4& -~ HATU B DMF 2 ¢H

- EDCI Eifi 5 51 HOAt 81 DMSO 404 -~ EDCI 3 Jig B Bl
S EREGTHE)ZB LK DMSO 2 4HE ~ 2-F-1- H Z o og
AL B HOAt & DMSO Z 4 & ~ &-N,N,N’ N’-PU B AL H
NEBEEEE HOAt 2 DMSO 244 ~ & -N,N,N° N’- [ H

BRANm b B B B N-H B okt fz DMSO 24 & » FEHEE Z
%05 ¥ HATU Bl DMSO Z 4 & - HATU B DMF Z 4 & -

w0

EH>
¢_l’>\
Qg

/|

oo
>k

H

i
g
s%

G

I
ar
o=
i

IR

EDCI EEfi B8 81 HOAt fx DMSO ~4H & - &-N,N,N° N’-JyH
EHRKNHEGERES HOAt X DMSO Z4H & -

[0242]) RIEABCEAGEE)Z pH FHEEHE - BB
6.5~7.5 FfER 6.9~7.5 il 6.5~7.0~6.9~7.1 5
7.0~7.5 ¢

[0243] AN FE —HERKEFE RNA > FHE __HKEEFE RNA 77
F 2 R e (BE R B R IE) By IS [ o] & 3% 8 > H A By 1 /NEF DA
Foo Blm o W B 1~ 48 /NEF S B 1 ~24 NEF -

[0244] W—EHPRE > F—HEKE RNA - RE _BHE
5 RNA o FalEEHERS  WAXEHF 'UEEHER
&, BEREE —ERE RNA 7 FRE _BEKRE RNA 77T
L1~ 1.1:1 ZEHWERS - PR (ERIER(KEES)
T BCHY B 3% BR A RR AV B & AR TR SR BRI e A Y B2 B BEAG
RNA 5y F 1% 0] #5 b AT B £ fln HE b BB J 8 & B J 2 A
b - e bR lmE » WA BEHEENR - FHS R KSR
(RP-HPLC) - A RE /BN (UHPLC) ~ fiFxX#Eh & 2 &

4

4
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ik~ BB ®BIE - EMGLE TN GEEHEBEX(PAGE)SE
AMFELERZHEE > BRIRERESE -

0245] 5 F M SCRR 2 5o 8k 2 7% - M IRUAE 18 0 88 B &
RIEFIEFMEWH#EZBEREENRABE B BEER E R
mMolERERT ZHNEYRIMEREME - S5—J7m - AFHZ
HAERABVZBEMENE RAME - RREERPRE - A%
W 2 A A B D B R E R A R 0 [ E 2 A RNA
o b iR P i 22 e M Y B IR R BRI 1M B e RNA 73 1 -

[0246] RIFEAZH Z HAMBEENERIER RNA 7
T AEHMEE AR T EERN A A - B E AR AU
MHIERY &R ZRH -

[0247] X - ASEH Py LM ERE > f140 0 F5—Hk
5 RNA 7 - F_HERHE RNA 71~ &ERKR - AREHE K
K e ~ pH > ARRFEEOELER - KIERHE - FHE - Hit 2
RIEREE > A EEmES -

[0248] AHEEM —EERKF RNA 771 > HA[HEHE
R IRASEIH 2 Hik 22 RBMER RNA 771 Z 8E AR
Bk HE RNA 71 -

[0249] W—BMPE > FREMRNEESMNHEERNDY
TGF-B1 N2 GAPDH EHNH RV EZEFMER RNA 7772
HERE RNA 755 261 A7 5[4 T4 (a)Bi(b) » HARIRZER I
g

()HF 15 2R EF R AR Lx® #a > H5E 26 5RHL5E
27 R AE R H B A S B Ly 1o 2 &5 89 Fr 51 808l 5T 3 BT R /Y
g BL P 51 T R HY BB B RNA 73 5
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(D) 1 iR ERREAN Lx® #i > HEE 26 5t
H 27T R HREE IR Ly ZESHF P SEH 58 6 ATk
TS Y e S e P T R HY B iR B RNA 47 1 -

[0250] X AZHIN(RED S — M H LU AR A &N 2 £
WERIER RNA o1 2 HER 2 &EH > HEas Bl A%ITHRH
HERZE RNA 77 Z8H & (H(pair)) - LEEHTHE & EAR
A LLUE M B A 5% BH A RR B AR By & IR 2 R 3R By 52 O A H g
RNA 37 2 8E A -

(0251 W—BHPE > FREMEZH > 5518 FH LU
TGF-p1 2N = GAPDH AN 2 RITHVE A ERK RNA 7772
HERHEN HESMA T2 ZHERKRE RNA 71 2
He > HARRERIEF

(DE%E 24 58 2 T B R AP Lx' H S8y ¢ 50 3 H 5t 2
FT&or el 2 Him By 55 — B e 5 RNA 75~ KBS 152
R R A Lx® E#aE > HEE 26 5E RS 27 SRl E
Be 52 & o b Ly i 3 &5 /Y 57 5l &80 55t 3 Bt 22 o B e B 7 51 1 B /Y
F_HKE RNA 77 Z28HE

()% 22 5k 2 MERX B B R A L Lx ' &5 0y P S aR AT 9% S
Fr&onayig 2 P Hlim Ry S8 — Bk H RNA 71~ REH 1572
R EREAEN Lx? B HSE 26 5T RE 27 B 2 MK H B
AT Ly M2 &Y H 305058 6 Bt 2% o /Y s Ak 72 51 1T B /Y 26
"HRE RNA T ZHE -

[ & 5 B

(0252 LA > EAERAME—F BRBHPFAZFH -

{1 RN E e 5 3 = - e R e S v R
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[0253]
(2% {1

A Fe B — i e B o v R e 2 & B

AR R BE — WR Rx AY oo gk PR RE (R 9] MR BB B 0 B PR S B
WO02012/017919 Zz#ki &k - BRAVEWAIRRLT > &
B U7 Al AR RE F Rz B T PR E

[0254]

HO DMTr—0

U s

D—" 0 — H Wl

Fmog” Fmoc

Fmoc-L-FiifZ % {E&#1 {E&¥2

OMTr—0 DMTr—=GC

HNJL, A, J\ \ ,u

— HO/\/\/HWD - " NC\/\O P\
ke © D

4
[0255])
(1)Fmoc-FEEME Iz -L-FE Bz (L&Y 1)
¥ Fmoc-L-FERFE(10.00g ~ 29.64mmol) ~ 4-fF K& -1-T
fE (3.18g ~ 35.56mmol) K 1- 5 £ 3 3 = ™ (10.90¢g
70.72mmol);E & - HZIEEY c BT HE TRRE H HITAER -
NESREGYYF  RERANEKZLZE(140mL) - ORI =
MO AR _oifg(7.34g ~ 35.56mmol) Z /K Z B /A K (70mL)
% NERBBET H NERBH 15 N - RIEEGFREZ - BHAE
Y ILE - BRI U HY B R - R T EI bR A - MERIEE
ORI = & BT (200mL) o DLGE DR B2 & 8 (200mL) R o T
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H FluyrE#E  DUWEELZER  BE - HNESNER
JBE N B BROA S PEBEE BRI L B (200mL) - 3f {F B
R - FEHRIENAEKNH K  EEEREH KRKYE 2
Fmoc-FE AR -L-M MBS - Fmoc & 9-p & HAS A A -

[0256])

(2)DMTr-Fghe-L-i bz e (L &% 2)

i’ Fmoc-FEE R -L-MH M BZ(7.80g ~ 19.09mmol) B fit /K
TEmE (SmL)JE & - it = R 35 9 52 K c NEBEHNEEYF - 0
A 44 - _HEE=FHES{YW(8.20g ~ 24.20mmol) ~ 4-_
HHOEL B BRMEEBE (23mg ~ 0.19mmol) R fE/KMERE(39mL) - fF R
e NERBHE 1 NG E > RIIHE(7.8mL) - =R 8
30 ¢ - FILOREY) - L& HEE(100mL) 35 # » DL &R A bk B2
D[I(1S0mL) R IF®& > TEEAWE - RILAHRE - DU BE 8 &2
Ketg o WEIE - WINESHVIER - B THREH - NEBFHR
MALAV A G o A0 K NLN- R R B R B (39mL) K O BE
(18.7mL ~ 189mmol) » A= GIBH 1 /N - KIELERE - BH#Z
BER - BT REMR - BRALE - EhKEFGINEAEMRS
R BEEREIT(BMmE Wakogel C-300 - EBREBHEEZH &
HfE - HEE=9:1-0.05%00E)  EEExR=EEHAYE
DMTr-fghe-L-FilE Bz - DMTr 5 4,4°- HEA =R A -

[0257])

(3)DMTr-F A gl -L-Hk i (L&Y 3)

RIERH DMTr-FEhe-L- Al B2 EE(6.01g ~ 12.28mmol) ~
N-(37- = H B B BE W E)-N- 2 B IR — o B (2.83¢
14.74mmol) ~ 1-FERXH =MW (3.98g ~ 29.47mmol) x = L £
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B (4.47¢g ~ 44.21mmol) Z fE /K Z G H G5 i (120mL) R & -
NIRRT > E—FREREBEET > RNEMR > HN 6-KEC
Bz(1.95g ~ 14.47mmol) > Z1& > R&ERBEET > N=ER - B
L/NES - BIGHVE SR AWK (600mL) M FE - DLsE Al & B K
(800mL) L% 3 X - BUTHME > DLW BRMEEE - BIE - &
RIESHER - BB T#EEREE - Bib > BERERXRECHERY
B 2 DMTr-#¢A B i -L- i g B% -
[0258]

(4)DMTr- gl -L-Fi B i i B e ((E &Y 4)

i€ 1S By DMTr- £ A g B -L- Bl Bz B& (8.55¢
14.18mmol) B /K ZFFIE & - MERILHTE 3 K - REEH
WY R o NI RN A a7 M0 E (diisopropylammonium
tetrazolide)(2.91g ~ 17.02mmol) » FREE TR ° 1 EH &

- WEZR e o IRINIEKZHE(10mL) > TR 2-F A& L
HE-N,N, N’ N°-PUEKNEBHREE “f(5.13g ~ 17.02mmol) 4
KLEBER(mL) - HIEREEY > RERERE T > RERBHF 2
NEF e BIGHVR G L B H R - DLEE A0 R BE = R
(200mL) %% 3 K& > LI A& /K (200mL) J6% - [0 d A %
C DLW BRI EZ R 1% - BIE - BN ESHVIER - RREE T 8 PR
B BMBESHEEMRG R ERERETE Z &Y
EffEN(BRASEESACK 2B LBE=1:3 > 0.05%0t0E) »
EEEmaefikYE 2 DMTr- Fg iz - L- i fg B o2 b B iz -

[0259]

(EHEP 1)
1. B B B A S Bk R B 2 & R (B A LA PR
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[0260])
@] NG O
) \L ) 1A
H(;OC,D O Ho/\/\/c%rp
Boc-L-fifs {Lé..\%s fE&me ©
U
T NC\/\O P\ /\/\/\[(O
ke ©
[0261])

(1)Boc-L-Fifllt -8 & L BEBEUEEY 5)

¥ Boc-L-F M (10.00g ~ 46.46mmol) ~ 2- &5 & 2 =
(3.96g ~ 55.75mmol)JR&& » HaZ B E&Y > NMERMA _EH T
(100mL) » DL7K)B =8l » A0 N-(37- " H Bl AN E)-N"- 2 &
fe oo g BEOBL BB (9.80g ~ 51.10mmol) ~ 4- = B fig L O 0g
(1.12g ~ 9.29mmol) % > B fr/KE > WEAREBEET  NERE
O3 NEF - BERNREAIKRMUZEB/KOA00mL) % F o B UAH

AW BE SR as iR 12 - BIE - WINIERAVIER - B T @ RE
e mRHESHNRERGNYEBERER(EHEE &5 - H
fE=19 : 1) EEEMKRYE Z Boc-L-filEHK-5E LA
(12.47g ~ EF 100%) - Boc B T S A -

[0262]

(2)N-Ffz-L-Hle B -5 & 2 A& 6)
# Boc-L-fiMe-8 A L EB5(12.47g ~ 46.46mmol)El
BEHERImLES - REBSHESY TR 4M Rl a B kEE
K (44mLl) > HILREDRZR\H 2 K& - BB T @EERE

o METHRMAECHEAT - IMAZEHLEOOmL) - FYIEE
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&

G PR 6-7E A C & (8.09g ~ 61.20mmol) K& = 2 A
(9.40g ~ 92.91mmol) » DL K& A &l o A1 EDCI i ;&

i

«_uﬁ

(9.80g ~ 51.10mmol){& > BFR/KIG - MERBHF 4 /N - JER
HYR &R LAZE 8 /K (100mL) 7% - [IUga g - DU BE 60 52 B
& BJE - HNIEGHIER - BET@ERBE  HhHEGL
RERGREBEERBT(BHERE &0 HEE=9 1) EfE

EHARYEZ N-Bphe-L-Fihs#2-8 & 2 & (10.16g ~ EXR
77%) -
[0263]

(3) BB 2 B -L- Bl e B eE R e (B &7 7)

W R Sy N- R PR -L- B BEBG - B 2 & 5 (5.00g -
17.71mmol) BLfE K Z B5 (40mL)B & - MIRE FREA » IHE %
SH - WZOBREY o RIMUM(1.49g - 21.25mmol) B RN &
B (2.15¢g ~ 21.25mmol) » XK1 2-8 &£ 2 & EH-N,N,N’ N’-/1
5Py K BERE B (6.41g - 21.25mmol) 2 M K Z B B
(10mL) - IR EY o REREET » NEEEE 3 N -
BHGRE S A (100mL)FR IR > LL 5% B8 4 3 K 5
(100mL) 3% « EUCHHIB - DB EE $h 85 B 12 - B E - B 10 J&
1509 T - R TR 0 A o BB P A (3 0 TR 8 HE 48 B O B O
B A RENBNERBN(BEEE O 2B 26
=1 4) > BEEEAYE Y SR 2 &L B
(7.03g ~ BEHR 82%) o

[0264]
2. e B I B 2 om W B B 2 & (2,4 - T H R AR A OREE)
[0265]
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(0] ~0

‘Wlé?jm \wii?j

‘/) — O T D
- HN

Frmoc” Frmoc

Fmoc-L-ffifizi fe=8 {bﬁﬂ%9

\Oﬁaﬁ. AT ¢)I

" O - NC _P.
HO N ~"0” o
[0266]
(DFmoc-L-FiE#E-(2,4- “HEAE)TERUEEY 8)
% Fmoc-L-Ffif#f%(12.04g ~ 35.67mmol) ~ 2,4- — H & K
FERE(5.00g ~ 29.73mmol)R G HEZEREY) 0 I EIRININ
A HBE(100mL) » RN EDCI BSR4 B8 (6.84¢g ~ 35.67mmol) ~ 4-

il

2l

AR AEMIE(0.36g ~ 2.97Tmmol) 18 > RERBEF 3 NEF
ERNESGRUZBMAKOOML) ZEF - EUF#E - DU B
RolRte 0 BIE - WINESAYIER - BB T RIS o #E R
FHRERGNYBELBT(EHEE O 2B LB=3:
2) > J&%F Fmoc-L-fEREle-(2,4- “HEE)TAM(13.24¢g ~ &
% 91%) - Fmoc Bt EHEREAKE -

M
i

T
i

ﬁﬁ

[0267]
(2)L-FElL-(2,4- " HEAE)TEEUEEY 9)

i Fmoc-L-fi B BZ -(2,4- = B & B ) % A f5 (13.24¢ »
27.16mmol) Bl " F M (130mL)R & - WESHVE G Y TR
CRAHEERE T (4.96g > 32.59mmol) - KRSV E m R
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HLNE®R  BETHERERE BEOMEGHRERGNYRBE
HEM(BREE & FlE=9:1) EEEHRKRYWE L-HH
Bl -(2,4- “HEE)THEE(6.39g - EXR 89%) -

[0268]
(3)N-Bafg-L-MHfzBE-(2,4- —HEE)TEEULEY 10)

i L-BE BB -(2,4- “H A E)TEB(6.39g ~ 24.09mmol)
I HZHE(20mL)RE - RIEBEEY T RN 6-FKEC &K
(3.82g ~ 28.90mmol) x = L EK R (4.87g ~ 48.17mmol) ¢ /{0
EDCI E@fzEE(5.54g ~ 28.90mmol) 18 > R E/mEF 16 /NE -
ERRE R ZAB/K(L00mL) J5 % o MUA g - DU BL 31
RoRRTR > BUE - WRRIERRYIEIR - BB T RPRIE S o B E
FHRERGRYBEERBT(EBHEE B8 HE=9:

) R EWMAYE - N-FEH-L-FHER-(2,4-_HEFEE)T
B5(5.22g ~ ER 57%) °
[0269]

(4)(2,4- " HEE)TE-L- Wi fi iz (b= 1)

i N- B Bz -L- Bl B2 B -(2,4- Z B & A ) T A B (2.00g »
5.27Tmmol) B /K ZHE (27mL) R & - FREEE TR SR - I IH 78 &

c HRORGY) 0 AU (0.44g ~ 6.32mmol) F L FE N E B
(0.64g ~ 6.32mmol) - XKl 2-8 R ZFE-N,N, N’ N’ -JU&
WEBERE B (1.91g ~ 6.32mmol) - KILE Y > NERRE
T REIREBHF 23 N - BERESY LA (60mL) iR
LU S %t B & # /K 78 7R (60mL) Jh i - BlUg A g - DLbi BR 87 52
KRtz > #BIE o HNERFRVIER > BRE THBRBLE - BHHERS
WRAERGHREAREYRBERERB ZEEER(BHELR C
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bt 2B ZBE=1:4) EHSEHMRYE Z(2,4- “HEHE)FE-
L-H B oo s B e (2.27¢g ~ ER 74 %) -

[0270]
(2% f 2)
T e e — Wi M 2 o0 0 R P 2 & B

TR _EmEMNCHBEGITERAGO - EELSHE
W02013/103146 ZEEiMERM - HEBISHRARTELT
{8 & B )7 720 R W IR E 7 e B -

[0271]
o § Ho7 _— 4o
Fmoc™ OH T Fmoc’N\)l\H/\/\/OH g Fmoc’N\)Lg/\/\/ODMTr
Fmoc- FifE ({E&#12 E&E13

0
H
Cag Ny ODMTr
H

— N I o T

H
{L&4
OH
EAPIS
H
N\)J\N/\/\/ODMTF
H CN

A
{L&#16

[0272]
(D)Fmoc-FEME-THEELEY 12)

7> Fmoc-H R (4.00g ~ 13.45mmol) ~ _IR 2 EWx 50
B2(3.33g ~ 16.15mmol) &t 1-FEFRHF =1 1 K&EY(4.94¢g -
32.29mmol) Z fiE7K N,N- “ HEHEERAR(00mL) IR0 4-
Hr B TR (1.44g ~ 16.15mmol) Z /K N,N- " B A H R f 78 7R
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(30mL) » IR ERRE T > RERMBHFERE - B EHE LAY
B BB TERHEER NEGAEREFT RN &H K
(200mL) » DIeg A0l BE | R 7F 3 X - #—F DIa A& B K%k
Ao DIBRBR SN EZBR (R > JBCBE T BHPRBH - MIERIEERTY
BEHRETUERSE R HFE-HEEOS 5 EHF Fmoc-#
EL B - H e B2 (4.30g ~ 87%) -

[0273]

(2)Fmoc-DMTr-fffiz- H B (L&) 13)

B{b&¥ 12(4.20g >~ 11.40mmol) - {H A3 4% 7K 0L € iy 35 3%
Bl 3 W o RILEBRAET > A 44 -“HEE ZFHEZAL
P7(5.80g ~ 17.10mmol) K fE /K 0L BE (80mL) - Wi fr = i T &
BR NEGSHREESGY TRIIFE(20mL) i =2/ % H 30
TR OB TERAER - Z& AMIZEH B (200mL) - B
BE R Bk 8% S 8 2R 0% 3 K 0 M —F DLE A ' B K05 o LLUBL L #0162
KR o BB T EEPRIAE o BIEARMA(EZ Fmoc-DMTr- iz - H Bz
f%Z(11.40g) -

[0274]

(3)DMTr-Fghz-H BB (L&Y 14)

RARGM(EZ(MEEY) 13(11.40g >~ 16.99mmol) F > F 5 il
il NON-Z BHEL B A% (45mL) K ORBE(11.7mL) » 3l f 2 5 8 7
BR - RREESYRNBEET#EEREN  HEGHRERTY
BELEREM(EEBE R FRE-HEO 1) +0.05%%L0) »
Je15 DMTr-Bihe - H B2 (4.90g ~ 96% ~ 2 T ER) -

[0275]

(4)DMTr-5 A g -HEBEJEEaY 15)
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wE&P) 14(4.80g ~ 10.70mmol) DL /K ML BE 4L 3B G2 0 3
Rt > PEREBEBET  WERKFM 6-BEC K (1.70g -
12.84mmol) ~ 1-ZE-3-3- " HEBAENE)R "~ KBRS
(2.46g ~ 12.84mmol) ~ 1-FWEKH =M 1 KEY(3.93g ~
25.69mmol) ~ Ffm/AK @ HHE(60mL) - A FEE 10 758& - a0
WRESHNEEY TR RN =2 ERK (3.90g ~ 38.53mmol) - Ui j* &
REBET  NERBHERBRE NESIOKEREGEYFRD &
HH G2 (200mL) 7 DL FO B B% S 8 28 0% 3 R > HLLEE A & B8 K%
B - T EUARIE I IR B SRz R 1% o R T PRSI o R IE
FHRESMNYRBERBT(EHREE & FR-FHEOS 0 5)
+0.05%WL0E) - EF DMTr- 5 B g - HH B2 B2 (4.80g ~
80%) -

[0276]

(5)DMTr- gl -H R wBE R (L& 16)

wiEE® 15(4.70g ~ 8.35mmol) DL 7K ok g 2L 0% 52 B 3
Koo FHEF > RN _RWNESHFIUMEE(1.72g ~ 10.02mmol) » KB
THRAMERLTER > SN KILEGLL) - & > /0 2-8 %
ZEFE-N,N, N> N -JU By BB Ff — f#(3.02g ~ 10.02mmol) 2
MKl _gaFHEEERK( P H)(4mL) » BEEaYNERER
ToRERBHE 4 N RESHRIERSY RN ST
(150mL) > DIGEFIBR B S8R F 2 R FHLUBEMEEKEF 1

Koo pHUAWRE  DIWiBESREZ (8 » B TEIRBHE - KBEAE
AT ERABEEYRBNELREN(BRAELE n-Chi-WE (3 :
2)+0.1% =2 B M) > #15 DMTr- g g - T B Bk oo B R B2
(4.50g ~ 71% ~ HPLC98.2%) -
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[0277]
(E WP 2)
H e B2 s Y oo W B B 2 & (B L& TRFE)

[0278]
e Te _ o)
Bac” N\/U\OH Boc’N\/“\O/\/CN HN g~ o
Boc-H R=czilk =18
oS 0 H\j\ CN
O NI~ o o
{EE#21 ICN
Q I
L& N
{e&$20
0 0
HO\/\/\)]\OH —_— DMTI’O\/\/\/LLOH
6-FSEL LB tE¥21
[0279]

(DBoc-HEEE-FEEZEBEULEY 17)
¥ Boc- tf B % (5.00g -~ 28.54mmol) ~ 2- & £

(2.40g ~ 33.76mmol )R & » HaZ B &Y > NERAIN _EH K
(50mL) > LAKIBAED - B0 N-(3°- “HEBRERNE)-N -2
ik _niEE B (EDC)(6.00g ~ 31.30mmol) & 4- " A
E Mt BE (DMAP)(0.70g ~ 5.73mmol) (& - #ERIKE - N ERR
F o RERBEH 3N - BERIVE SRS K KM K
g e MU ARE > DIMBEMEZEE  BE - HRESHIE
K R TN RISE - R RESNERARSG N BE RGN
(EFBE Ol LB LBE=3 1 2) 1§ Boc-HHE-AELEA

I
(N
b

t

I
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B5(5.70g ~ EER 88%) -

[0280]

D HER-FEZEBULEY 18)

i Boc-H M -& & L& (2.80g ~ 12.27mmol) H 5 5%
(7.5mLYES - WEBWESY T RN 4M S & "B HEER
(20mL) - FHOREYNEIRBEE 3 NEFE o BB T SR IA S -
MESNOBE ERBUIB LR T - EZEGER > BT K-
AAELEEE(1.90g) -

[0281]

(3)6-(4, 4" - _HEE=ZFHE)SHEULEY 21)

oAk R By 6- B OB C B (1.2g ~ 9.08mmol) K
DMAP(113mg ~ 0.92mmol) >~ IEEE A (30mL) 1 » SR 4,4-
CHARE=ZFHEZRAEYG . 1g 9. 15mmol) i R EIRITEFE S5 /N
1% ARIDHEEGmL)mMEHE 30 o8 - FESRKERMEER -
AN & I A O R R R o RF A TR DL AR D bk BE B K A TR
HE 3 LAEEFI B KRR | K - [ AEE - DU BE 3R 5
% BIE - BN ERIIER > KB T#BREE - REwRE - &
FARMIEZ 6-(4,4°- " HEA=CFHA)CH(6.2g) -

[0282]

(4)N - g e - £ B B - =

& H R - | L
EHEER(15SmL) - RIEEY TR 6-(4,4"- “HERE=5KH
E)CBE(6.2g) k = Z &M (1.35g ~ 13.34mmol) il iR /K2 T #
o /A0 EDC(2.55g ~ 13.30mmol){& » & B /Ki& W7 = m 1%
OIS MBS - BIERHVE SRR IRYE o A0 B IR K

I

Hk

Efis(t&® 19)

224
ZEBE(0.85g ~ 6.70mmol); x> N,N-_H
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R - Dlea Mk B S /KB ~ AR a8 K% S - [BuAH
g DIV & > BIE - HNESAVIER - BB T &b
B ERMRESNRERGHRYBENLEN(BRASEE &HC
fe 0 LB ZBE=1:1-0.05%M0E)  EEHEER2.50g - &
69%) - FIEF/AIIH BE AR (2.50g ~ 4.59mmol)FINE 80%
ZE/KBER(B0mL) » REIRBH 3 /I - RRIEFRE A TR
A BHCKEAEFEEEKE T LR RERN 4.4- “HEHE
SRR ERIE - NKETRMEE > T3 XL - BHAEZEE

i

B> ERENGCRERE Y N-fEl-HER-|FEJEB(0.80g ~ E
R T2%) o

[0283]
HYBEELE-THEBuEBEERE (L&Y 20)

B ON-FRRr -t Rl -8 A 2 A B(0.80g ~ 3.30mmol) DL K
ZHEH 2 Ko RN RNEAEUMEE(0.68g ~ 3.97mmol) il
HZH L - REREYFAMNEAKZBEGTL) - /il 2-8EZ
BN N,N° N’- DU B N E B B (1.20g ~ 3.98mmol) 2~ fiE K
ZEEAEKR(ImL) - HFHIEGY » NERBET » NERBRE 3/
I - ERAR S L 8 H Geim R - DB A bk B = 80 K08 R K
BRI EEKEFE - MU ARE DMz EE > BIE - HP
EEWER  BRETHREE ESEHARYVE R RELE-T
Wi e oE e B B (1.4 g) -

[0284]

(E B 3)

gt s B fl 4 0 K B TGF-B1 AR R H G 56y 82

AV RE RNA 73 F (AT > IR % ssTbRNA) » F MR (LR
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EEGRE 2 [Ho8 R RN Kin B ABEENS —BERKE RN
T (LT > e ALK N B R BV B HE RNA 77 7 (i
B B {E (2 HE 1) -

[0285] RN AEHG » (A#fT Ly ~ Lx' & Lx? BLLT
FinGEidZie A iR B-1 Z &R -

[0286]
; oA ;
3 A-G-C-A-G-A~G-U-A-C-A-G-A-C-A-G-C-A-U-A-U-A-G-C—| Lx' |
A e
([ bbbl b
&-U-U-C-6-U-E-U-E-A-U-6-U-G-U-G-U~C~G-U-A-U-A-U~G-G—| Lx?
FB-1 5
0
N)J\/\/\/O_g L= § g o
= O N 0
T o A
! o0
2:
L E—O/\/\/YN
0

[0287] A& A KR B-1 (Ao fghe % » HAZEEH)
&2 E (AKTA oligopilot plus 10 - GE Healthcare Life
Sciences) i & - I &L - £/ TBDMS oo 5 B bz (F &
RNA oo e - 7ol B-1 2 3" Kifii - EH&E & RE BTV
G E &Y /NEk NittoPhase (GEF i #E - HEREBE LRMHAMRL
&) HL rG(ibu) » B Ly HYZESE - (8 R F 55 7k oo v i e ~
DMTr- " Fgh-L-File B no i B e (&%) 4) - BT Lx® By #

A RELE-L-EEB R (LEY T)E(2,4- “H &

EO)FTE-L-WERawERE (B 11) -  RE A 2 37K
I > A 3°-PT Amino-Modifier C4 CPG({E&¥ %4 - N-(4-
(4.4-_HEE=FHESRE)-T E)-2-REEE)-BLIE = #

E -lcaa-CPG ; Link Technologies) < #% [i& > [& fH & ik & & ik
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BHIMR R EFRKRBEE FAET  Hd» S§EZEZMK xR
& (RN B B AEF RS Y D) B AT o (2,4- TH S AT E 2 IrE
HBNRHERERENEHERENR 3% =8 LB/ FEEKFTHFE 1
INEFTR - LBRIBIRMEST - EHEEY 7 83(LEaW 11 ZE—F
NI » EHEMHEER B-1 -

[0288]) Wizl & Hi e 2 [ JE S K F A i &4k 8l K & R &
2-INHEEMBE Lo EE > ER EBFR - EGIVERY N EHNH K
s R 0 DL AR FE AT (Inertsil ODS-3 » GL Sciences ; %8
A 50mM TEAB &K > 5% L0 : %84 B: 50mM TEAB
BER 0 50D L) di ik - BB Z R R IRIMEA KB R K
ZEMBECoHE  BWILRY - EHEESMEIEEEEY
ZaFTE—H - W EHEEY GR 3 Kb 0 BEFERENIE
fZEBEMES T Ly B9 A 1 5 K - BEARRENEZRT
B M 4E 1 Lx? BYR: B-1 © i B-1 2 Ly & Lx* {48 7 0L I%0E &

J]IH

o

02891 By T4 & KE B - & i1 Bl e S 5 e A 2 oK U HY 2
© R B-1 oK YR AR E G > MR EEE KRB iR RNA 77 1

(ssTbRNA) o
[0290]
(E B 4)
fERRERG 3 &Rk A ki B-1 R NIl #EE A
~CZE—FBZ A NEEREGE T ETHEE(LIE - Bk
AR B-1E% » 1L HPLC Sk E K IEE R -
-HRE A BB A Z 5.3mM KR 380uLl B B-1 2
5.6mM /KA 360puL JEEWIRIMKMES R 2mL 851K - Ml
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HL 30pL - DURCER 25 38 a8 M HHZE BRI H PR L (E 52 6k - N =R
RIEREET AN INE R M EZERE - Z1&  RNINAREE -
KR KGEEH 2 0.4M KB R > W= R -

- #{E B Hifflk A Z 5.3mM /K/E/R 380pL Bijg B-1 2
S5.6mM JKiER 360pL JE &R MKIMNEZRR 2mL #YER - M
HL 30pL - DURCER 25 38 a8 M HHZE BRI H PR L (E 52 6k - N =R
RIEREET AN INE R M EZERE - Z1&  RNINAREE -
KK EE 2 0.4M BB EER > RERBH - IR K4
GRE R G EHBELE S0 A AL (GO T 2 R) A [F fE 4
PSR Y3 NI

- R EC Hiflk A Z 5.3mM /K/ER 380pL Bljg B-1 2
S5.6mM JKiER 360pL JE &R MKIMNEZRR 2mL #YER - M
HL 30pL - DURCER 25 38 a8 M HHZE BRI H PR L (E 52 6k - N =R
RIEREETANE®mRMEZFRE - Z1&  HNINAERZR
K& E - =R

- #{FE D HRR A Z 4.8mM /KIF/R 170pLl Bz B-1 2
4.8mM JKIFER 170pL JE & WA MKTEZR R ImL #YER - M
L 30pL - DURCER 22 38 a8 M HZE BRI R R M (E 52 bk - N =R
RIEREET AN INE R M EZERE - Z1&  RNINAREE -
KB KaEER 2 0.4M BB EER > IR =R\ - XK
4 o B VR R R R B DR G By A B R B (BRI T A R ) A [F] AR
2 A R B EE 2

- #EEHRKR A Z4.83mM KER 170pL BljE B-1 2
4.8mM JKIFER 170pL JE & WA MKTEZR R ImL #YER - M
L 30pL - DURCER 22 38 a8 M HZE BRI R R M (E 52 bk - N =R
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PIEBIEE IR IME R RN EAER - 2% NIKERZHKR
Kéggaml - R =EIRERE -

- FEF: G¥RE A 4.8mM K&K 170pL BERE B-1 2
4.8mM /KA 170pL RSN MKIMES K ImL §yEK > H
U 38pL » DABEE & 2 a8 R A =R A R M fERZ B - =R
PRIEBNEE R IR IMEER RN EAER - 2% SNINAREE -
ERAKEEE 2 1.6M HEEHER - NERER - IR K4
ERIAR G MEHE R a0 A SIS (GRE Y T 2 %) [F fE 25
ZHAIEE MR -

- HEIEG: BB A 4.8mM KAER 170pul B B-1
4.8mM /KA 170pL RSN MKIMES K ImL §yEK > H
U 38uLl » DAER & #as R A Z R W RB KL ek - N=ERED
ERNBREFRRNNEERMESRE - 2% SNIAESE - K
BAKGEER 2 02M B RCEFAHKBEZBE BB R 111 2R
BBER) N ERERE -

[0291]) B K&/ 2wm 1~3~5~8~ K 23 /NEf{&
AETEE > EITKERA HPLC o# » WREKIEEZR - HPLC
AT R RO LT .

- B * XBridge Oligonucleotide BEH C18(Waters)
4.6x50mm ~ 2.5um

- BHORE P 60°C

- BZEIHH A 200mM TEAA KBR(pHT.0)/ ZHE=95/5

- % EtH B : 200mM TEAA /KER(pH7.0)/ ZFE=50/50

- BB &4 - A/B=100/0(0-3min) -~ 100/0—-70/30(3-
23min ~ MR E) ~ 70/30(23-33min) ~ 70/30—100/0(33-
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33.1min ~ &M E) ~ 100/0(33.1-45min)

« Ji#Z€ 1 1.0mL/min

- e * PDA fg 85 (254nm)

- EAE 10pL

[0292] KRR (%) kAR HPLC &R > DL T A2 R

[ IEEFR(%)=(ssTbRNA Z g8 )/ (& # B 7 & $07 &
HEE)*x100

[0293]
1) B K 45 & B 2

By T imat B KEs & ® > AH B % a1~
4521 ~32 RREEE A 1~9 ~ 12~22 AT ERRE (B S HE - K5 5 B 1)
1~4-~21~32 REEEH 1~9 ~ 12~22 YR IE ~ ROV EE &
RZTBEERAME ~ RV AWREE ZERLRINE - LR
MV K a R BB RAMETRRR 1~ R 2 KRR 3 -
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[0294]) [F 1]

S AN 0 PN
i AL | mwwm | TEEE | e | PRSI g
SHESF 1 | IM MOPS £&f#17% pH7.0 12 uL DMSO 15 uL DMT-MM 3 uL A
SHES 2 | IM MOPS &/ pH7.0 15 uL DMSO 12 uL HATU 3 uL B
SHES 3 | IM MOPS £&f#1% pH7.0 15 uL DMSO 12 uL HBTU 3 uL B
=HEG( 4 | 1M MOPS 45&7% pH7.0 15 uL DMSO 12yl | EDCIEfigE, HOAt 3ul B
Eh@zfsl 1 | 1M MOPS 457 pH7.0 15 uL DMSO 12 uL EDCI Egfg 3 uL B
Eh@zfs] 2 | 1M MOPS 457 pH7.0 15 uL DMSO 12 uL TSTU 3 uL B
FLiefdl 3 | 1M MOPS 451 pH7.0 15 ul DMSO 12 ul TFFH 3 ul B
EE#ef 4 | 1M MOPS £&f&7% pH7.0 15 uL DMSO 12 uL COMU 3ul B
Eh#zfs] 5 | 1M MOPS 457 pH7.0 15 uL DMSO 12 uL PyBOP 3 uL B
LLieil 6 | 1M MOPS 450 pH7.0 15 ul DMSO 12 uL DPPA 3 ul B
FLigefdl 7 | 1M MOPS 450 pH7.0 15 uL DMSO 12 uL DPPA, HOAt 3 ul B
FLieil 8 | 1M MOPS 451 pH7.0 15 uL DMSO 12 uL CDI 3 ul B
EE®EEE 9 | 1M MOPS 45&7)% pH7.0 15 uL DMSO 12 uL CDI, HOAt 3 uL B
TAUKGE ST 0.4M KSR ER 04AM BHEA A R R T i s BN EH RS -
THABUK4GEEEIZ 0AMZKIEIRER 0AM AR IR RINE
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[ 0295 ) E %% 5> MOPS - DMT-MM - HATU -
EDCI - HOAt 2 E % -

[0206] HBTU % O-(GEH =M-1-E)-N,N,N° N’- [0 H &
AR5 /N B EREES - TSTU & N,N,N’,N’-J0 H & -O- (N- 3% 3 fif on
M AR VU w B BLBR - TFFH Ry -N,N, N7 N7 - PO B AL RN
W IE o COMU( #F fif B 2 ; Luxembourg Bio
Technologies Ltd.) & 1-[(1-(8E-2-Z & &E-2-H & 2
EAE) T HEREWRWME) IS N # B (1-[(1-(cyano-2-

t

]

ethoxy-2-oxoethylideneaminooxy) dimethylaminomorpholino)]
uronium hexafluorophosphate) - PyBOP & (K I =m-1-%
oA ) = WM I # o8 @ b R ((benzotriazol-1-yl-
oxy)tripyrrolidinophosphonium hexafluorophosphate) -
DPPA HEZE Ui _Kis(diphenylphosphoryl azide) - CDI
Ry Bk B BRI
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[0297]) [% 2]

PD1195628(11)

108135638

FHGTE A0202

1093027058-0

e N VN = g
i AL | mpsm | THVER ks WA | e

=ESE 21 | 1M MOPS 4% pH7.0 15 uL DMSO 12 uL HCTU 3 uL B
=EE( 22 | 1M MOPS 45f&nf% pH7.0 15 ul DMSO 12 ul TPTU 3 ul D
=ES 23 | 1M MOPS 4% pH7.0 15 uL DMSO 12 uL TDBTU 3 uL D
=E( 24 | 1M MOPS 45 &nf% pH7.0 15 uL DMSO 12 uL EDCI E&FE£ 8, HOBt 3uL D
=HEG(H] 25 | 1M MOPS 45f&0% pH7.0 15 uL DMSO 12 uL EDCI B2, {L&1) 22 3uL D
=HEG{H] 26 | 1M MOPS 45f&0% pH7.0 15 uL DMSO 12 uL EDCI B34 54, HOPO 3uL D
=HERH] 27 | 1M MOPS 45f&0% pH7.0 15 uL DMSO 12 uL EDCI Egfig 8, L& 23 3uL D
=HER{H] 28 | 1M MOPS 45f&0% pH7.0 15 uL DMSO 12 uL EDCI B8, (L&) 24 3uL D
=HEGH] 20 | 1M MOPS £45f&0% pH7.0 15 uL DMSO 12 uL EDCI gz, L&) 25 3uL D
=EG 30 | 1M MOPS 451 pH7.0 15 uL DMSO 12 uL TCFH, HOAt 3ul D
HEsH 31 | 1M MOPS 457 pH7.0 15 uL DMSO 12 uL TCFH, NMI 3 uL D
=AEG(5] 32 | 1M MOPS 4&/&0% pH7.0 15 uL DMSO 12 uL L&Y 26, HOAt 3uL B

*HUKAEETE Z 04AM AR AR PR S EGHR T & -

AR K AE S 0.4M AR ERIN 2 TRINE
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[0298] HCTU & O-(6-& A& H ="-1-£)-N,N,N’,N’-/H
HEMRS N&HBEE - TPTU & O-(1,2- _=-2-fI&-1-1LoE
E)-N NN’ N”-VU H AR5 MU S B2 - TDBTU & O-(3,4-
F-4-fE-1,2,3-ZKH = BF-3-F)-N,N,N",N"- /'t H £ 7 $5 /1 &
Wik - HOBt B 1-fEFEH =M - HOPO fy 2- LA MEUE-N-
S{L% o TCFH B & -N,N, N’ N’-JUH L HF NHEERE -
NMI 5 N-HEBRM: - {E&Y) 22 B 1-FCE-1,2,3- =W -4-58 %
ZBE - L& 23 BEREREGHAE)LBLE - L&Y 24 B
3,4- " F-3- R E-4-RE-1,2,3-KH=0F - (L&YW 25 K 4-(Z
HE R A MEE-N-F LY - (L&Y 26 K 2-F-1- H E 0L e 85 i
E¥ -
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[0299]) [ 3]

e RN . ol Yoy - Wi KEEH |

éw y s = 57 R s = /\7 é’%/_‘\m’ﬁ[ > ‘ = ek R
Fdgefdl 12 | 1M MOPS 45 pH7.0 15 uL DMSO 12 ul HOTT 3 ul B
L] 13 | 1M MOPS 457&77%% pH7.0 15 uL DMSO 12 ul L&Y 27 3ul D
eyl 14 | 1M MOPS 42 pH7.0 15 ul DMSO 12 ul DEPBT 3 ul D
L] 15 | 1M MOPS 457&77%% pH7.0 15 uL DMSO 12 ul L&) 28 3uL D
LLEz ] 16 | 1M MOPS 457&77%% pH7.0 15 uL DMF 12 uL L&) 29 3uL F
ELEzf] 17 | 1M MOPS 457&77% pH7.0 15 uL DMSO 12 ul TCFH 3 uL D

NI ﬁ,

L] 18 | 1M MOPS 457&77%% pH7.0 15 uL DMSO 12 uL ED(I:)IM Apﬂlf 3uL D
LERfE] 19 | 1M MOPS 4&f&3% pH7.0 15 uL DMSO 12 uL L& 28, HOAt 3 uL D
EL#Rf5] 20 | 1M MOPS 4&f&3% pH7.0 15 uL DMSO 12 uL TCFH, DMAP 3 uL D
LLizf 21 5T K 12 uL ZFE 12 uL DIC, HOPO 6 uL G
Ehig ] 22 ST RK 15 uL DMSO 12 uL HATU 3ul D

B KGE ST 0.4AM B ELAR © 1LOM B ERIREE 0.2M 7R CHET F7KEIR G 2 B8 ELLE T R 1 1 12
REBRZBREZEHRAS

THUKGEEE]Z 0.4M AHETERE  1.6M AHEELEIREL 0.2M IR CEST KBS 2 ASRELLE I 11 1 2
AR ZININE
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[0300) HOTT & N,N,N> N -PUBH E-S-(1-%& {{-2-0 g
EOWilx s N mEELE - DEPBT Bl — 2K 3.,4-_F-4-HI K
1,2,3-% 3 =Wt-3-2 - DMAP A& 4- " HEBEMIE - DIC 5

S b 28 B N-ZRTHE-S-FEREMEARABE - L
EY 29 B 2,4,6-=NE-1,3,52,4,6-=ZF =% 2=
(2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinane) ©

(0301 ] Rt B KéE & BIFT 2Ry RIEMEZ RN R 4~ %
5 3 6o
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[0302]) [ 4]

SR 2 T (%)
BUKGEEE] | ARSE | ARSEILE | &E% pH

| NE RN 5 /\EE 8 /NEE 23 /N
=B 1 DMT-MM DMSO 50 B2fE % 7.0 39 61 68 70 67
=B 2 HATU DMSO 50 B2fE % 7.0 72 83 83 83 83
SEH] 3 HBTU DMSO 50 FEfE% 7.0 22 41 56 68 83
SkES (5] 4 EDC& g, DMSO | 50 8% 7.0 83 76 74 70 SOl
tEfefsl 1 | EDCI EfgEa DMSO 50 B2fE % 7.0 FHE 0 0 0 AAE
Ehf ol 2 TSTU DMSO 50 FEfE% 7.0 3 5 5 5 FHE
] 3 TFFH DMSO 50 B&fE% 7.0 24 24 24 24 FHE
ez fE] 4 COMU DMSO 50 BT % 7.0 27 27 27 27 FHIE
il 5 PyBOP DMSO 50 ASfE % 7.0 18 24 24 24 FOHIE
FLEE 6 DPPA DMSO 50 B2fE % 7.0 0 1 1 1 AAE
FE#E5 7 | DPPA, HOAt DMSO 50 B2 % 7.0 0 1 1 1 HAE
{5 8 CDI DMSO 50 FEfE% 7.0 0 0 0 0 HAE
Fh {5 9 CDI, HOAt DMSO 50 FEfE% 7.0 0 0 0 0 HAE
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[0303] W%k 4 Fhiom > WHEHESE AR KESH 2~ DMT-
MM - HATU - HBTU - 5 EDCI B84 58 > 81 HOA't 1fij (F FH AV 1%
o ERSERGREG 1~4) S5—J7m > BIEAE HATU -
HBTU fHE A A H =MW EE B K4S H > L PyBOP % 2
B K e S HREE T S ER (L' 5) « 3 B Bk 85 2
KEEHE » DLAE& N-BESR G EFEREEHN TSTU -
TFFH - COMU (& 5 Luxembourg Bio Technologies

Ltd ) RAEEEGEER (LB 2~4) -
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[0304]) [ 5]

SR S FE T (%)
Kb ER | AREE | BARATEILE| %ER pH
1 /NHE 3 /NBF 5 7NBF 8 /N\HF 23 /NBF
ERES(E] 21 HCTU DMSO 50 FEfE% 7.0 52 70 75 76 78
2B (5] 22 TPTU DMSO 50 FEfE% 7.0 2 10 16 24 41
=R ES (5] 23 TDBTU DMSO 50 BEFE% 7.0 53 54 51 52 FHIE
Y ZEE, S
>t (5] 24 EDCIEO]Ef DMSO 50 BEFE% 7.0 71 70 67 62 HHIE
e EDCI Bz, _—
B 25 N B DMSO 50 AefE % 7.0 52 61 60 58 RAE
L&y 22
EE e S
St Ea ] 26 EDCI; (;%m’ DMSO 50 BfE% 7.0 39 63 69 74 77
e EDCI iz, _—
=RES (] 27 N e DMSO 50 BEfE% 7.0 66 68 69 70 FHIE
L&Y 23
e EDCI s, . _—
SRERM 28 N DMSO 50 AS1E % 7.0 71 74 70 68 A E
L&Y 24
e EDCI s, . _—
stEG () 29 N DMSO 50 B8TE% 7.0 46 57 54 51 A E
L&Y 25
=RES] 30 | TCFH, HOAt DMSO 50 BEFE% 7.0 70 82 81 82 AAE
=RES(] 31 | TCFH, NMI DMSO 50 BEFE% 7.0 69 75 76 73 AAE
AN
=tEG] 32 = Eéﬁf@ DMSO 50 FEfE % 7.0 74 70 66 52 FHNE
92
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[0305]) Xan%k 5 Frm > R EFEER KE &N
HCTU » TPTU B TDBTU EHEMIER > 144 EDCI BEFLEE -
Bl HOBt ~ {L&%) 22 ~ HOPO ~ &Y 23 - &Y 24 &1L
eY2581F - N4 & TCFH » HOAt 2% NMI BB » =k
HELEY 26 LHOAtWBE » ERSERGEBEA 21 ~32) -
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[0306])] [% 6]

H R R FEE (%)
HiKbGeER | AREE | BREEILE| &R pH

1 7N\BF 3 /NBF 5 7NBF 8 /N\HF 23 /NBF
s 12 HOTT DMSO 50 FEfE% 7.0 0 0 0 1 FHE
FREe ) 13 L& 27 DMSO 50 FEfE% 7.0 16 16 16 16 FHE
LR s 14 DEPBT DMSO 50 BEFE% 7.0 4 6 7 8 AAE
Chimefs] 15 &7 28 DMSO 50 BEFE% 7.0 0 0 0 0 AAE
FREE ] 16 L& 29 DMF 50 FEfE% 7.0 0 0 0 0 FHE
CRae ) 17 TCFH DMSO 50 FEfE% 7.0 3 3 3 3 FHE
EE e S N
el 1 | EPCIREE. | pyico | 50 smsa 7.0 10 14 15 14 Rl

DMAP

AN
FLamE ] 19 fb;gﬁfg’ DMSO 50 FEfE% 7.0 2 3 3 4 FHE
FE#E {5 20 | TCFH, DMAP | DMSO 50 FEfE% 7.0 1 2 3 5 FHE
FLEsE] 21 | DIC, HOPO Z K5 50 FEfE% - 2 4 6 7 FHE
CLige sl 22 HATU DMSO 50 FSfE% - 0 0 FRE 0 FRE
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[0307) MKk 6FTr > ERAENHAKEREERK  EEER
SEARHY &R (b s 21 > 22) -

[0308] MU EZ&ERE T WHEa/ N-BESETRE
BRAERE (a0 1RSSR IR = MR ) B IR 55 2 AR K 4 & T (
H RS AR KESH) S EDCIERBEH N-RESEFE
BFAEsVRIBE  ESSER - 55— HH > REM DPPA =
CDI fE B K e HKHIFR > S EHEHNEE HOAt sHE B ARAE
EEEERCERA 6~9) -

[0309]
2) (A = W B AR K i o B Y B R (B S RE

By Tt 5T (5 A = 0F B AR K 45 & B Ay B BE (B e 2 OHE i
> R K4 S B (E A DMT-MM i # f B3l 2 50k > #1755
B~ S~14 REEEH) 10 Z B b g - Raliapl1 - S~14 K
EEg ] 10 Fay#fE ~ RNV & ER 2B KRINE ~ IRIIEY A
WEE ZBERAMEURE KEa B 2 BERSNERRER
7

p
=
=
N
I

+

-t-
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[0310]) [%= 7]

REIN

ARSI

Wit 7K

PD1195628(11)

108135638

FHGTE A0202

1093027058-0

GREIR RIS =l uasis RIS Hit 7K 4 & 1 R HelE
HESF 1 | 1M MOPS 45 pH7.0 12 uL DMSO 15 uL DMT-MM 3 uL A
SHESF 5 | 1M MOPS 45 pH7.0 12 uL DMF 15 uL DMT-MM 3 uL A
HES 6 | 1M MOPS 45 pH7.0 12 uL DMEU 15 uL DMT-MM 3 uL A
=EH( 7 | 1M MOPS 45&nf% pH7.0 12 uL ZHE 15 uL DMT-MM 3uL A
HESF 8 | 1M MOPS 45 pH7.0 12 uL tBuOH 15 uL DMT-MM 3 ul A
SESF9 | IM MOPS &% pH7.0 | 16,5 uL DMSO 10.5 uL DMT-MM 3 ul A
=Ea 10 | IM MOPS 201§ pH7.0 | 10.5 uL DMSO 16.5 uL DMT-MM 3 uL A
=RESE] 11 | IM MOPS £2#&71%% pH7.0 9 uL DMSO 18 uL DMT-MM 3 uL A
=ES 12 | IM MOPS £2@&71% pH6.5 12 uL DMSO 15 uL DMT-MM 3 uL A
=XES 13 | IM MOPS 2@ pH7.5 12 uL DMSO 15 uL DMT-MM 3 uL A
=ES 14 | 1M MES £2#01% pH6.0 12 uL DMSO 15 uL DMT-MM 3 uL A
L5 10 | IM MOPS &% pH7.0 | 27 uL () CiiRai) DMT-MM 3uL A
Wi K45 A 0.4M KSR 2 RIS
96
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[0311] 1*% 8~10 ERARBEL ZRIMBR - ARER
LERZEE - &ER pH ZEE - R 2B LR G LUK R
BALFTEANR KEcHERTMeNAREENERENHA
WEHEG astEMES -
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[0312] [ 8]

B R R T (%)
it K4 & ] ULy eyt AISEEER | %&EDE pH
| NE RN 5 /\EE 8 /NHE | 23 /NHEF
FE#if5] 10 | DMT-MM €z 0 BSFE % 7.0 6 FAE | FHE 22 28
=B 1 DMT-MM DMSO 50 B2fE % 7.0 39 61 68 70 67
HESE] 5 | DMT-MM DMF 50 B&TE% 7.0 19 FAE | RHE 49 52
HES 6 | DMT-MM DMEU 50 B&fE% 7.0 11 FAE | RHE 34 43
HEFE 7 | DMT-MM i 50 B2fE % 7.0 8 FAE | RHE 36 40
HEFH S | DMT-MM {tBuOH 50 B2fE % 7.0 FME 22 30 35 41
98
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108135638 FHGITE A0202 1093027058-0




1848981

[0313]) 40k 8 Fiom > BARIF DA B BB P (EL & B
1O)MHEE » EBHE T h N ARAEEG IR B R E YR EREAN
SR o NHENAIMN DMSO WIFR - EE SR GEG 1) -
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[0314] [% 9]

SRS R TEEE (%)
Wi KdEas | Al | ARSEILE | %EDK pH
1 7N\BF 3 /NBF 5 7NBF 8 /N\HF 23 /NBF
S EE5 9 | DMT-MM DMSO 35 EfE% 7.0 20 41 FORE 59 61
B 1 DMT-MM DMSO 50 EBfE% 7.0 39 61 68 70 67
S Eaf5) 10 | DMT-MM DMSO 55 B2FE % 7.0 41 67 71 72 69
S EEfF) 11 | DMT-MM DMSO 60 EfE% 7.0 FORE FORE 59 62 61
100
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[0315) 40FF 9 AR » # DMSO BWILE R BIAM 2881 35
~60 BIERH > HEEVLUSERESGUREM 1-9~11) -
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[0316] [F 10]

FHER Y S TR (%)
WiKGEEE] | AaE | ARSEILE | &EE pH
1 7N\BF 3 /NBF 5 7NBF 8 /N\HF 23 /NBF
=HES 14 | DMT-MM DMSO 50 B2fE % 6.0 7 16 22 26 35
=HES 12 | DMT-MM DMSO 50 FEFE% 6.5 13 26 32 37 43
HEFH 1 | DMT-MM DMSO 50 FEfE% 7.0 39 61 68 70 67
=HES] 13 | DMT-MM DMSO 50 B&fE% 7.5 47 60 60 59 57
102
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[0317]) #0%% 10 from > 72 pH6.5~7.5 ZHiIBE AR S E:
R - pHRZE 6.0 BB - 7] 5 i Y S e 2 5 AY [ {57 22 R
& Y {68 [

[0318]

3) {5 O = e B IR £ B AR K 48 & B A B (L R e

By 7 b 5 {50 AR O = 0 KR 85 AU AR K WE & B B9 AR RE (B R IE
R IEGRA - RRKGERIER HATU » FH Rl 2 5% » #f
BB el 2 15~20-33~38 RELEWH 11 ETERELRIE -
Rrad Bl 2~ 15~20 -~ 33~38 RELEH 11 AYRAE - RN &
FERZEERRINE ~ RIDAY A WA B 2 8 ORI E LR
M KE B 2 BEERRNETRKR 11 -

R
3
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[0319]) [#= 11]

PD1195628(11)

108135638

FHGTE A0202

TR A 4 S (B A B K S AT 2 0.4M A HE SR RIS

104

1093027058-0

PN AN = PN
i AR awasm | TEE e | REERE | e
SHESF 2 | IM MOPS &f#1% pH7.0 15 uL DMSO 12 uL HATU 3 uL B
EEF 15 | 1M MOPS &% pH7.0 | 19.5uL DMSO 7.5 ul HATU 3 uL B
=ESE] 16 | 1M MOPS 4% pH7.0 15 uL DMF 12 uL HATU 3 uL B
=ESE] 17 | 1M MOPS 4% pH7.0 15 uL DMEU 12 uL HATU 3 uL B
=EH( 18 | 1M MOPS 45 &% pH7.0 15 uL BT 12 uL HATU 3 ul B
=EG( 19 | 1M MOPS 45 &% pH7.0 15 uL ZhE 12 uL HATU 3 ul B
=BG 20 | 1M MOPS 4% pH7.0 15 uL g 12 uL HATU 3ul B
LLigzfs) 11 | 1M MOPS 4&{E7/% pH7.0 30 uL CiRENII) RN HATU 0.4 mg C
HHEsfF 33 | 1M MOPS 457&7)% pH7.0 24 uL DMSO 3 uL HATU 3 uL D
AEa 34 | 1M MOPS &% pH7.0 | 105 uL DMSO 16.5 uL HATU 3 uL D
AEa 35 | 1M MOPS &% pH7.0 | 105 uL DMF 16.5 uL HATU 3 uL D
AEaf 36 | 1M MOPS &% pH7.0 | 105 uL DMEU 16.5 uL HATU 3 uL D
=Ea 37 | 1M MOPS &% pH7.0 | 10.5 uL g 16.5 uL HATU 3 uL D
=BG 38 | 1M MOPS 45D pH7.0 15 uL I & Bk I 15 uL HATU 0.4 mg E
THRUKEEET . 04AM B ELA TR ATERUA RN R AN A -
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[0320] Btk 12 ~ 13 2oRAMRELN 2R INER ~ A RELNK

EE A
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[0321] [F 12]

FHER Y S TR (%)
it K4 & ] BHAE | BABAELER | &EDK pH

| NE RN 5 /\EE 8 /NEE 23 /N
Lol 11 HATU (R 0 ASfE% 7.0 1 4 7 10 20
=B 2 HATU DMSO 50 B2fE % 7.0 72 83 83 83 83
=RES] 16 HATU DMF 50 BEfE% 7.0 71 79 79 78 AAE
REGE] 17 HATU DMEU 50 FEfE% 7.0 33 66 70 75 74
=R ES (] 18 HATU BT 50 B2fE % 7.0 9 32 43 58 66
=R ES (5] 19 HATU i 50 B2fE % 7.0 17 51 64 74 78
=R ES (5] 20 HATU g 50 B2fE % 7.0 25 44 49 49 FHE
=EG (] 38 HATU DU & ke 50 B2fE % 7.0 18 48 58 62 FHE

106
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[0322] % 12 Fron > BRI INA B EBIE R (LEE A
LI)MHEE - BE T h N AREEG IR B R E YR ERETN
SR 2 16~20-38) - LH - RIFIIIEE AT K
MAREEROBRERS TS8R -
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[0323] [% 13]

B R R T (%)
WiKGEEE] | AHsE | ARSEIEE | &EDE pH

| NE RN 5 /\EE 8 /NEE 23 /N
= EGH] 33 HATU DMSO 20 FEfE% 7.0 4 14 22 32 47
=RES] 15 HATU DMSO 35 B8FE% 7.0 20 54 69 75 81
=RES (] 2 HATU DMSO 50 B&fE% 7.0 72 83 83 83 83
=EG (5] 34 HATU DMSO 65 B&FE% 7.0 22 37 39 40 FHIE
=RES (] 16 HATU DMF 50 B2fE % 7.0 71 79 79 78 FHE
=EG(] 35 HATU DMF 65 BfE % 7.0 80 82 81 81 FHE
=RES (] 17 HATU DMEU 50 B2fE % 7.0 33 66 70 75 74
= EG ] 36 HATU DMEU 65 BfE % 7.0 41 51 53 53 FHE
=RES (5] 19 HATU i 50 B2fE % 7.0 17 51 64 74 78
=EG(] 37 HATU ZHE 65 BEfE % 7.0 19 53 65 74 HAE

108
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[0324] @15k 13 Fim > # DMSO WILE R BHBAH 28 2
20~65 Ry > HEEVIUSERES (G R 21533
34) - X » % DMF » DMEU ~ ZE ZEER /BEHE 2R L 50~
65 FE %y > HEEVNUSERES G B 16 ~ 17~ 19 »
35~37) o

[0325]

(EHE B S5)
ssTbRNA 2 B &fi b
1){H F§ DMT-MM £ i (b & JE

B A KB R B-1 KEKREHE lpmol MIEE - DLEE
LR PRSI (ER R - RESRYEAT IR 80pl 2 1M
MOPS & @RI EAERE - KIBRMEE 95°Ci2 > MELRAIEZ=
B oo BN ID 80uLl 2 1M DMT-MM K% ~100pL 2 DMSO
AR > NEIRAFE 6 /N o JY LIl SEE R TR 2M f1b
Y 7KIE R 20pL ~ R LBF 800pL [MiEFE > FY-30°CRFE R BEL T
BE > RBR BB EEBHYILRYIEZEE o L0 Y) IS R E 5
K > DU f2 B 7 %X 2 | 7 (DNAPac  PA100 ~ Thermo
Fisher Scientific ; &)/ A : 25mM Tris-HCl1 & E )& ~ 10%
B e B 25mM Tris-HClI1 &K ~ 10% 2, 700mM
NaClO ) &if{t > o HUEEEY - & H 8y Z 5t BL 2 B2 0B i (]
W EHEBHEER 11.7mg(RP-HPLC &%  90% ~ & &K :
69%) - FEMEESTMEREEEEY 2 7 FE — 5 -

[0326]

2){H R HATU 89§ b & JE
B A KB R B-1 KEKREHE lpmol MIEE - DLEE

109
PD1195628(11)

108135638 FH YR A0202 1093027058-0



1848981

LREREPR BRI ER R - RWEFBEAFT AN 1000l 2
IM MOPS & &R EAERE  RBERIMEZE 95°CKE - WL EE
B oo dhn 1o0pL 2 HATU 2 0.2M DMSO EiR L E#HEE > ©
FoRAFE 4 D o B EEUR EE IR T IA 2M 2L KA R
20pL ~ R ZEE 800pL TIiEHE > R-30°CREFEEREE.L T > AR
EFER  EHRGERIERYEZE - EIRYBEREHHK 2
et (e S T (DNAPac PA100 - Thermo Fisher
Scientific ; BEHHH A 25mM Tris-HCl E& K ~ 10% L
M2 @M B : 25mM Tris-HC1 &K ~ 10% 2 > 700mM
NaClO )&k - 7 HLHBEEY - & HBY Z o BL 2 8% 0K [
g EEOEBEE 14.1lmg(AEX-HPLC 4iE : 96% @ & =
83%) - EHMEEHMEXHBEEY 23 TE 2 -

[0327]) DA Bt 2 5751 SH) ssTODRNA Z 4% » FH
RP-UPLC(reversed phase ultra performance liquid
chromatography : WHHESRERERE) o> HEEOEHNF
M SCRR 2 5k 2 oe bk B B A 0 S A & BTl & BT ssTORNA EE 87
Y& R RN ZR 14 o o A R 14 R AR AT IR (4 (5 s T 2

TR

- % : ACQUITY UPLC Oligonucleotide BEH C18
130A(Waters) ~ 2.1x100mm ~ 1.7pm

- EORE  80°C

- % EfH A:50mM TEAA - ImM EDTA K&K (pH7.3)

- &M B:50mM TEAA - ImM EDTA K&K/ HE
=20/80

- EFHEMA  A/IB=100/0—75/25(0-10min ~ ZMH¥EREE) -
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75/25—0/100(10-10.5min ~ 4 M
I5min) ~ 0/100—100/0(15-15.5min

« i 0.2mL/min

- i@l * PDA i3 i 25(260nm)

- JFEAE - 10pL

fige AT {5 14

- EHJE : 2sec

« &£ 1 4000puV/min

- @ t 0uV/min

« T.DBL : 1000min

- /NETE ¢ 500 BT E

111
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[0328]) [% 14]

PR A B sSTORNA JR7IE 2T

SRR b i sTHRNA it 7 ()
BHiW 42)2 Hk 0.4% 0.3% 97.2% 97.5%

[E &R 87.9% 91.6%

PD1195628(11)

108135638

FHGTE A0202
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[0329])] & 14 4 > I& A~ & B-1 & ssTbRNA 77+ ~Z fE {4
KAANENES SR ERBELR - WA B & T ik
MmEM - X fER ssTbRNA 7 F2 NIERITAZE(ETERNS
ssTObRNA 77 F R HBREB)ZHHEE - $tHE 3 ssTbRNA 77+
HY R ) RRT (MH B Y B[] (relative retention time) ; H
K ssTObRNA 77+ 2 71§ 2 i B Bg fEI e By 1 BV 15 P 2 AH 0 B B
[)=0.98~1.07 24 &  BEHNKERBERPHNGHE - Xig A B
t B-1 2 7 U BE B R (R B ssTODRNA o FHY N IE 78 77 B it » R
&7 RRT=0.98~1.07 7 &[&F -

[0330]) 40k 14 Fror » DAAEH Z A& Y ssTbDRNA
TR EZBEEENE R — BB 0 HIY ssTbRNA 77 FHY
i By 2T H B WY R BS (ss TDRNA oy F 2 Al 2 —H oy kK &) 2
BN o SH—TJ7E » FL RS b 56 A ud b R e UL B9 M & R & Rl
I IE T (R 2) - B ssTbRNA 7y F LIS > AW Ay
W HREE (RN EH# T E LAY RNA 3 +%) » A sTbRNA 7
T2 RN AT R YRR R AR TN - AR A 0 B e
EAEREHAY Z BRI ER RNA 77 F -

[0331]

(F bl 6)
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